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USE IN LIFE SUPPORT DEVICES OR SYSTEMS MUST BE EXPRESSLY AUTHORIZED 


SGS-THOMSON PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT 
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF SGS-THOMSON Microelectronics. 
As used herein: 


1. Life support devices or systems are those which (a) are 2. A critical component is any component of a life support 
intended for surgical implant into the body, or (b) support device or system whose failure to perform can reasona- 
or sustain life, and whose failure to perform, when pro- bly be expected to cause the failure of the life support 
perly used in accordance with instructions for use provi- device or system, or to affect its safety or effectiveness. 


ded with the product, can be reasonably expected to 
result in significant injury to the user. 
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INTRODUCTION 


This databook contains new and updated data 
sheets covering the whole range of SGS- THOMSON 
Power MOSFET devices for use in Industrial, 
Automotive, Computer, Telecommunication, 
Professional and Consumer electronics. 


The Power MOS devices presented in this databo- 
ok are made using well proven SGS-THOMSON 
technology. 


The SGS-THOMSON Power MOSFET portfolio 
complements the company’s wide range of 
devices in Power BIPOLAR, IGBT and ViIPower 
technologies. New products are continually being 
produced and existing products are constantly 
being improved in line with our continuing efforts 
in research and tn accordance with the market 
evolution. 


New innovations in both silicon technology and 
power packaging are to be found in the data 
presented. Agreat deal of progress has been made 
in Power MOSFET technology in recent years. 

Optimized cell densities for the best device char- 
acteristics over low and high voltage ranges are 
used; special edge terminations for high voltage 


SGS-THOMSON Power Packages 


GENERAL INFORMATION 


devices have been developed; avalanche rugged- 
ness has been designed-in. All are features to 
ensure cost effectiveness and reliability. 


Power MOSFET packages have also improved. 
This includes our user friendly isolated packages: 
ISOWATT220, ISOWATT221, ISOWATT218 and 
the ISOTOP power package. Many of the standard 
products in these isolated packages are UL reco- 
gnized. 


Selection guides are provided in the following pages 
to facilitate rapid identification of the most suitable 
device for the intended use. 


The extensive information in the datasheets makes 
it easy to evaluate the performance of the product 
within any required equipment design. 


UL Recognized Devices. 

ISOTOP and ISOWATT218 are already U.L. 1557 
recognized. ISOWATT220 and ISOWATT221 are 
expected to be recognized soon. 


For allthe above isolated packages U.L. recognition 
applies with T, = 150 °C max. 
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COMMITMENT TO INNOVATION 


Following its long tradition of innovative power 
devices, SGS-THOMSON has continued to 
introduce new Power MOSFET technologies 
and products. 


This has been helped by to the company’s leading 
and well established expertise already acquired in 
the bipolar transistor field. 


Designed in advanced R&D centers Power MOS 

transistors are diffused in Catania, Italy. Dedicated 

MOS front-end capabilities exist in the plant for 

halla production as well as for advanced pro- 
ucts. 


All the technological steps involved in the fabrication 
of MOSFETs, from the simple diffusion to the most 
complex processes like metal ion implantation used 
for IGBTs are carefully monitored internally so that 
complete control of the entire process is maintained. 


The front end capabilities of the plant in Catania are 
now reinforced with the addition of asecond sour- 
ce diffusion line in Carrollton, Texas. This is similar to 
the dual capabilities of Catania and Singapore for 
bipolar devices. 


Thanks to the long experience in all power devices 
SGS-THOMSON has, in its Muar and Casablanca 
factories, all the expertise needed for world-class 
packaging. 


Power MOSFETs also benefiting from the 
company’s recognized leadership in packaging. 


lon implantation 


Silicon innovation cannot be complete if appro- 
priate housing is not provided. 


SGS-THOMSON was a pioneer in the introduction 
of isolated ISOWATT218 and ISOWATT220. The 
new ISOWATT221 is_ the natural evolution of our 
package innovation in that it is an upgrade of 
ISOWATT220 conforming the international safety 
norms for clearance and creepage like the bigger 
ISOWATT218. 


The new PowerSO-10 package, specifically deve- 
loped for surface mounting applications represents 
a milestone in power packaging owing to its 
superior performance with respect to any 
surface mount version of TO-220. It gives real po- 
wer dissipation capability, versatility and flexibility 
in providing the most convenient pc board layout, 
compatibility with most surface mount processes, 
and excellent reliability. 


TO-247 is also available now to expand the 
company’s already large package range while 
DPAK will be introduced by the end of 1993. 


Other existing | packages have been upgraded to 
guarantee 175°C maximum junction temperature at 
low voltage: ISOWATT220, SOT-82, and SOT-194. 
Even if improved versions of these packages are 
to be introduced in Q3 93, the datasheets here 
presented already reflect this change. 


Computerized SPC control is applied to all critical 
process steps to enable us to continually monitor 
and improve our product performance and quality. 
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N-CHANNEL ENHANCEMENT MODE 
POWER MOS TRANSISTORS 


SGS-THOMSON series of POWER MOS tran- 
sistors offers an extremely broad variety of 
devices covering the voltage range from 50 V 


to 1000 V with low on-resistance Rpsjon) in 
different package and die size options. 


Figure 1. POWER MOSFET Structure 


ALUMINIUM 


TECHNOLOGY OVERVIEW 


A POWER MOS transistor is a combination of 
thousands of different cells connected in parallel 
each using a DMOS (Double Diffused MOS) struc- 
ture where the channel is realized by lateral dif- 
fusion of two impurity distributions: N+ for the 
source and P- for the body (Fig.1). 
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This VLSI technique in fact allows shorter channel 
lengths to be obtained with resulting higher current 
capabilities. The use of polycrystalline silicon forthe 
gate is also effective in maintaining a high stability 
of the threshold voltage, Vasith). 

This basic stucture is used to manufacture standard 
MOS devices as well as low threshold transistors. 


The main advantages of SGS-THOMSON POWER 
MOSFETs include: 


mg ULTRA FAST SWITCHING 
— Unipolar conduction mechanism 
— Square Reverse Bias Safe Operating Area 
(RBSOA) 
— Very short delay time at turn-off 


m EASY DRIVE 
— Voltage driven input 
— Low drive power requirements 
— Less component count in the drive circuit 


m POSITIVE TEMPERATURE COEFFICIENT OF 
Rps(on) 
— Easy to parallel 
— Wide Forward Bias Safe Operating Are (FBSOA) 
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POWER MOSFET OPERATION 

The output characteristics of a POWER MOSFETs 
provide information about how the drain current Ip 
varies as a function of drain-to-source voltage Vps 
when applied gate-to-source voltage Vas is used as 
an additional parameter. 


Fig. 2 shows the output characteristics of SGS- 
THOMSON STP5N80 (800V, 2Ohm). From an ob- 
servation of these curves we can identify two 
distinct areas of operation: a) an ohmic region 
where on-resistance Rpsvon) is almost constant and 
b) a saturation region (not to be confused with 
saturation in bipolar transistors) where Ip no longer 
varies as Vps varies. 


In the first region where Ip increases linearly for 
small values of VDS we can use the following 
equation: 


(1) Ib= Vos/Rps\on) 
In the saturation region equation (2) holds: 


Wu Cox 
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(2) Ip= [Vas - Vas(th)]* 


OMSON 
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TECHNOLOGY OVERVIEW 


Figure 2 
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where: 

Vasi(th) = gate to source threshold voltage 

W = channel width 

L = Channel length 

UL = Carrier mobility in the conductive channel 
Cox = gate oxide capacitance per unit area 


On-resistance Rpsvon) 

Rpscon) is defined as the overall resistance that Ip 
encounters when flowing from drain to source and 
depends on several factors. 

For low voltage the dominant component of Rpsvon) 
is the channel resistance. To minimize the on-resis- 


Figure 3. Double Implanted Planar Structure 
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tance in that range it is necessary to maximize the 
channel perimeter per unit area with a high packing 
density. At high voltage it is the resistance of the epi 
layer that imposes the Rpsvon) value. 


High Voltage POWER MOSFETs 


In manufacturing high voltage devices, from 800 to 
1000V, special care has to be taken in designing the 
appropriate edge termination. The goal of the edge 
termination is to optimize the electric field in the 
vicinity of silicon surface in such a manner that the 
electric field never reaches its critical value at which 
local breakdown occurs which can deteriorate the 
device voltage capability. Ideally, breakdown should 
take place in the bulk silicon. 


SGS-THOMSON has introduced very advanced 
structures for the high voltage series which on one 
hand improve production efficiency, while on the 
other translate into real benefits for the customer: 


— 100% avalanche energy testing to ensure full 
ruggedness 


— Lowest Rpsvon) « active area 
— Reduced gate charge. 


All these advantages are complemented now by 
increased Ves rating, + 30 V instead of + 20 V, 
reduced spread on Vasith), lower intrinsic ca- 
pacitances and very low ate charge, in the new 
series of high voltage devices such as STP5NA50, 
STP8NA50, STP3NA80, STP5NA80, etc. 


These advanced devices are already available for 
production and some more are being introduced. 
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POWER MOSFET STATISTICAL PROCESS CONTROL 


Statistical Process Control (SPC) represents the 
use of statistical tools in the design, development, 
and production phases to control and minimise 
process variability, improve yields and quality 
resulting in a more efficient manufacturing and 
shorter cycle times. All this translates into 
higher quality, better service and lower costs for 
the customers. 


Special on-line techniques include the adoption of 
control charts in the production areas which 
influence directly the process/production parameters. 
A control chart shows upper and/or lower control 
limits as well as the plot of some statistical 
measures for a series of samples or sub-groups. It 
often has a central line to detect the trend of the 
plotted values with respect to both control 
limits. The underlying idea of any control chart is to 
compare each successive output with the previous 
ones and also to compare the entire set of outputs 
with the target; if the process is under control, the 
trend of the measured output will be centered 
around the target. 


The most popular control chart is the Stewhart chart 
(X, R). CUSUM (Cumulative Sum) and EWMA 
(Exponentially Weighted Moving Average) control 
charts are also used to detect small gradual drifts in 
process average which could not be highlighted in 
conventional charts. 


Simplified concepts have been introduced to make 
the statistical tools accessible to most people; they 
are based on two indexes, Cp and Cpk process 
capabilities. 


Cp is defined as the ratio between the specification 
limit range (USL-LSL) fixed by Upper Specification 
Limit and Lower Specification Limit, to the 
conventional process variability, i.e., 60. Cp 
therefore expresses how adequate the process is 
in meeting the specification. 


Cpk combines the information of Cp with the meas- 
urement of the process centering around the target 


and is defined as minimum value between 


(USL — AVG) 
Cpu = eer yee S and 
_ (AVG - LSL) 
oie 360 


where AVG is the process average. 
From the above it follows that: 


1. Cpk gives emphasis on the possible distribution 
tails which are out of the specification. 


2. The definition of Cpk implies that the corresponding 
distribution be Gaussian (normal). 


In some cases the normality condition on the 
distribution is not met, this is the case for 
V(BR)Dss, SO the resulting Cpk values could not 
seem appropriate. 


Any device selection which cuts the distribution 
results in Cpk values falling to less than 1. Factory 
and market requests often lead to power discretes 
having some degree of selection, for example the 
availability of both 50V and 60V versions of the 
same die. 


The typical Cpk indexes for the main electrical 


parameters of SGS-THOMSON Power MOSFETs 
are listed in the following table: 


> 3 for total 
population 


N.B. These values are assuming use of the ’worst 
case’ limits for the line and not any selected device. 
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CURRENT CAPABILITY OF POWER MOSFET 


It is shown essentially that the continuous drain 
current as specified in the datasheet by most 
suppliers is limited by maximum junction temperature, 
therefore by the device power dissipation rating Pp. 
Any value shown by some suppliers which does not 
match this functional dependence results in a tricky 
expedient to artificially upgrade the datasheet 
specification. It is also demonstrated that the only 
real comparison that can be made on paper is 
V(BR)DSS(min) and Rps(on)(max) for a similar package, 
therefore similar power dissipation. 


The ability of Power MOSFETs to safely absorb 
power pulses is greater than that of bipolar transi- 
stors due to their inherent structure. In fact there is 
no hre effect in a MOSFET leading to secondary 
breakdown phenomena (resulting in current crow- 
ding and hot spots) and therefore degrading their 
current capability versus applied voltage like bipo- 
lars. 


A more detailed comparison between the current 
capabilities in both MOSFETs and bipolars will 
elucidate the problem behind the drain current spe- 
cification for a correct comprehension of their ra- 
tings. 


One key parameter of bipolar transistors is the 
collector-emitter saturation voltage VceEsat. The 
manufacturer guarantees that at given collector 
current Icsat when a base current Isat is injected, 
the actual collector-emitter voltage will be equal or 
lower than Vcesat. The ratio of Icsat to IBsat is referred 
to as forced gain. The continuous and peak collector 
current ratings are also specified in a datasheet 
based on the condition that other limits like maxi- 
mum junction temperature be not exceeded. Even 
if these ratings can be tolerated by the transistor 
nevertheless their values cannot be used in practise 
mainly due to excessive base drive current other- 
wise required (lower hre) and high values of VcEsat 
reached. For this reasons the power bipolar tran- 
sistor should be operated whith its nominal current 
below the specified Icsat value. 


Unlike bipolars whose current capability is limited 
by hre, MOSFETs base theirs on different conside- 
rations. In fact looking at the ’gain’ of Power MO- 
SFETs, namely gfs, the opposite phenomenon 
occurs as this parameter increases as Ip increases. 
The only valid criterion established in the industry 


on which the continuous rating of a MOSFET is 
based is solely thermal. This simply implies that 
SGS-THOMSON Power MOSFETs are capable of 
supplying as much current as the heat evacuation 
from heatsinking will permit so as to keep the 
junction temperature below its maximum value. 


The operating drain current can therefore be calcu- 
lated from the well known formula giving power 
dissipation across a resistor: 


Pp = Rosion) X Ip? 
with power dissipation: 
Pp = (Tmax 7 Tc)/ Rthy-c). 


Rpson) is the on-state resistance at Tjmax; Tc is the 
case temperaure and Ritnjj-c) is the maximum 
junction-case thermal resistance. For a worst ca- 
se maximum Ropsvon) is used. From the above 


_1 |] (Tjmax — Tc) X Rithg-o 


ID 
Rps(on) 


As an example we can consider STH4N90: 

Rps(ony (150°C) = 2.2 x Rosion)(25°C) from the on- 
resistance versus temperature plot. Subsituting we 
get Ip=4.2A 

The theoretical continuous drain current is not in 
practise a selection criterion for a Power MOSFETs 
as some competitors publicize, because in most 
switching applications the device is operated at duty 
cycles smaller than 1. In other words the MOSFET 
could carry a current higher than Ipcont ( 4.2 A for 
STH4NSO ) so long as the maximum junction tem- 
perature is not exceeded. This check can easily be 
made using the thermal impedance curves given in 
the datasheets for both single pulse and repetitive 
pulses. 


There exists however another current rating not to 
be exceeded, lpm. For SGS-THOMSON Power MO- 
SFETs this value is 4 times the continuous current 
at 25 °C, sufficiently high for any working peak 
currents. The dimensioning of bonding wires is cho- 
sen for their current handling capability to be well 
above Ipo. Also in most real world applications Tease IS 
25 °C; ambient temperatures are higher and 
heatsinks are not infinite, so continuous Ipmax can- 
not be used. 
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SELECTION GUIDE: BY VOLTAGE 


Vpss__| Roson (max) Pack Sales Type In cont Prot Page 


ISOTOP STE16N100 


ISOTOP STE15N100 
TO-218 STH6N100 
ISOWATT218 STH6N100FI 
TO-218 STHV102 


ISOWATT218 STHV102FI 
TO-220 STP4N100 
ISOWATT220 STP4N100FI 
PowerSO-10 STV4N100 


ISOWATT 221 
TO-220 


STP4N100X! 
STP3N100 


ISOWATT220 STP3N100FI 
ISOWATT 221 STP3N100XI 
TO-218 STH7N90 
ISOWATT218 STH7NS9OFI 


TO-218 STH5N90 


ISOWATT218 STHSNS9OFI 
TO-220 STP5NS0 
ISOWATT220 STP5SN90FI 
TO-218 STH4N90 


ISOWATT218 STH4NS90FI 
TO-220 STP4N90 
ISOWATT 220 STP4N90FI 
TO-220 STP3NS90 
ISOWATT220 STP3N90FI 


ISOTOP 
TO-218 


STE22N80 
STHON8O 


ISOWATT218 STHONS80FI 
TO-218 STH8N80 
ISOWATT218 STH8N80FI 


TO-247 
TO-218 


STW8N80 
STHV82 


ISOWATT218 STHV82FI 
TO-220 STP5N80 
ISOWATT220 STP5SN80FI 


TO-218 STH6NA80 a 


ISOWATT218 STHENAS80FI a 
ISOWATT221 STP5N80XI 
TO-220 STP5NA80 « 
ISOWATT 220 STPSNA80FI a 


For Ip cont definition see introductory note A High switching speed and low gate charge * Available on request 
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SELECTION GUIDE: BY VOLTAGE 


Vpss Rpson (max) Ip cont Ptot 
Package Sales Type Page 


PowerSO-10 STV5N80 a 


TO-220 BUZ80A 
ISOWATT220 BUZ80AFI 
TO-218 STH4N80 


STH4N80FI 
STP4N80XI 


ISOWATT218 
ISOWATT221 


PowerSO-10 STV4N80 
TO-220 BUZ80 
ISOWATT220 BUZ80FI 


STP3N80XI 
STV3N80 


ISOWATT221 
PowerSO-10 


SOT-82 STK2N80 
TO-220 STP2N80 
ISOWATT220 STP2N80FI 


STE388N60 
STH12N60 


ISOTOP 
TO-218 


ISOWATT218 STH12N60FI 
TO-247 STW12N60 
TO-220 MTP6N60 


STP6N60FI 
STV6N60 


ISOWATT220 
PowerSO-10 


TOQ-220 STPSN60 
ISOWATT220 STP5N60FI 
TOQ-220 IRFBC30 


STP3N60FI 
MTP3N60 


ISOWATT220 
TO-220 


ISOWATT 220 MTP3N60FI 
ISOWATT 221 STP3N60X! 
PowerSO-10 STV4N60 


STP2N60 
STP2N60FI 


TO-220 
ISOWATT220 


SOT-82 STK2N60 
ISOTOP STE40N55 
ISOTOP STE47N50 


ISOTOP 
ISOTOP 


STE45N50 
STE36N50 


ISOTOP STE26N50 
TO-218 IRFP450 
ISOWATT218 IRFP450FI 


TO-247 IRFW450 


For Ip cont definition see introductory note A High switching speed and low gate charge * Available on request 
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SELECTION GUIDE: BY VOLTAGE 


Voss Rpson (max) Ip cont Ptot 


TO-218 
ISOWATT218 
TO-247 
TO-218 
ISOWATT218 


TO-247 
TO-220 
ISOWATT220 
ISOWATT221 
TO-220 


ISOWATT220 
PowerSO-10 
TO-220 
ISOWATT220 
TO-220 


ISOWATT220 
TO-220 
ISOWATT220 
TO-220 


ISOWATT220 


PowerSO-10 
TO-220 
ISOWATT220 
SOT-82 
TO-220 


ISOWATT220 
ISOWATT221 
SOT-82 
TO-218 
ISOWATT218 


TO-220 
ISOWATT220 
TOQ-220 
ISOWATT220 
ISOTOP 


TO-218 
ISOWATT218 
TO-220 
ISOWATT220 
PowerSO-10 


STH15N50 a 
STH15N50Fl a 
STW15N50 a 
STH14N50 « 
STH14N50FI a 


STW14N50 a 
IRF840 
IRF840F I 
STP8N50XI 
STP8NA50 a 


STP8NASOFI a 
STV8NA50 a 
STP6N50 
STP6N50FI 
IRF830 


IRF830F| 
STP5NA50 a 
STP5SNAS5OFI a 
STP5N50 
STP5N50FI 


STV5NA50 a 
IRF820 
IRF820F 1 
STK3N50 
IRF822 


IRF822F 1 
STP3N50XI 
STK2N50 
IRFP451 
IRFP451F I 


IRF841 
IRF841F1 
IRF831 
IRF831FI 
STE50N40 


IRFP350 
IRFP350FI 
IRF 740 
IRF740F1 
STV10N40 


For Ip cont definition see introductory note A High switching speed and low gate charge * Available on request 
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SELECTION GUIDE: BY VOLTAGE 


Vpss Rpson (max) Ip cont Prot 


TO-220 
ISOWATT220 
PowerSO-10 
TO-220 
ISOWATT220 


TO-220 
ISOWATT220 
SOT-82 
TO-220 
SOT-82 


SOT-82 
TO-220 
ISOWATT220 
TO-220 
ISOWATT220 


TO-218 
ISOWATT218 
TO-220 
ISOTOP 


TO-218 


ISOWATT218 
TO-247 
TO-220 
ISOWATT220 
TO-218 


ISOWATT218 
PowerSO-10 
TO-220 
ISOWATT220 
PowerSO-10 


TO-220 
ISOWATT220 
TO-220 
ISOWAT T220 
SOT-82 


ISOTOP 
ISOTOP 
TO-218 
ISOWATT218 
TO-247 


IRF730 
IRF730F I 
STV6N40 
IRF720 
IRF720F1 


STP4N40 
STP4N40FI 
STK4N40 
BUZ76A 
STK4N30 


STK4N30L 
STP5N30 
STP5SN30FI 
STP5N30OL a 
STP5N30LFI » 


STH26N25 
STH26N25FI 
STP6N25 
STE100N20 
STH33N20 


STH33N20F1 
STW33N20 
IRF640 
IRF640F I 
IRFP240 


IRFP240FI 
STV18N20 
IRF630 
IRF630F I 
STV10N20 


STP7N20 
STP7N20FI 
IRF620 
IRF620F I 
STK6N20 


STE180N10 
STE150N10 
STH6ON10 
STH60N10FI 
STW60N10 


For Ip cont definition see introductory note Hi Logic level * Available on request 
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SELECTION GUIDE: BY VOLTAGE 


Voss Rpson (max) Ip cont Prot 
Package Sales Type Page 


TO-218 STH55N10 


ISOWATT218 STH55N10FI 
TO-247 STW55N10 
TO-218 STH45N10 
ISOWATT218 STH45N10FI 


TO-220 STP40N10 


ISOWATT220 STP40N10FI 
PowerSO-10 STV40N10 
TO-218 IRFP150 
ISOWATT218 IRFP150F! 


TO-220 STP33N10 


ISOWATT220 STP33N10FI 
PowerSO-10 STV33N10 
TO-220 IRF540 
ISOWATT220 IRF540F I 


TO-220 BUZ21 


SOT-82 STK17N10 
SOT-82 STKI6N10L 5 
TO-220 STP20N10 


ISOWATT220 
TO-220 


STP20N10FI 
STP20N10L = 


ISOWATT220 STP20N10LFl o 
SOT-82 STK14N10 
TO-220 STP18N10 
ISOWATT220 STP18N10F! 


TOQ-220 IRF530 


ISOWATT220 IRF530F1 
TO-220 BUZ72A 
TO-220 IRF520 


ISOWATT220 
SOT-82 


IRF520F 1 
STKON10 


TO-218 STH75N06 
ISOWATT218 STH75NO6FI 
TO-247 STW75N06 
TO-220 STP60N06-16 


TO-218 STH65N06 


ISOWATT218 STH65NO6FI 
TOQ-220 STP60N06 
ISOWATT220 STP60NO6FI 


PowerSO-10 STV60N06 


For Ip cont definition see introductory note Fl Logic level * Available on request 
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SELECTION GUIDE: BY VOLTAGE 


Voss Rpson (max) Ip cont Piot 
Package Sales T P 


TO-220 STP5S5NO6L mw 


60 ISOWATT220 STP55NO6LFI » 
60 TO-220 STP53N06 

60 TO-220 STP50N06 

60 ISOWATT220 STP50NO6FI 


60 TO-220 STPSONO6L = 
60 ISOWATT220 STP50NO6LFI = 
60 PowerSO-10 STV50N06 

60 TO-220 STP36N06 

60 ISOWATT220 STP36NO6FI 


60 TO-220 STP36NO6L a 

60 ISOWATT220 STP36NO6LFI = 

60 PowerSO-10 STV36N06 

60 TOQ-220 STP30N06 
ISOWATT220 STP30NO6FI 


60 SOT-82 STK23NO6L = 
60 TOQ-220 STP32NO6L a 
60 ISOWATT220 STP32NO6LFI = 
60 SOT-82 STK22N06 

60 TO-220 STP25N06 


60 ISOWATT 220 STP25NO6FI 
60 SOT-82 STK18N06 

60 SOT-82 STK18NO6L m 
60 TO-220 STP20N06 
60 ISOWATT220 STP20NO6FI 


60 TO-220 STP21NO6L = 
60 ISOWATT220 STP21NO6LFI m 
60 SOT-82 STK14N06 

60 TO-220 MTP3055E 

60 ISOWATT220 MTPS055EF | 


SOT-82 STK12ZNO6L m= 


60 SOT-82 STK3055E 

60 TO-220 STP15NO6L = 
60 ISOWATT220 STP15NO6LFI m= 
50 ISOTOP STE250N05 


50 ISOTOP STE180N05 
50 TO-218 STH80N05 

50 ISOWATT218 STH80NO5FI 
50 TO-247 STW80N05 
50 PowerSO-10 STV60N05-16 


For Ip cont definition see introductory note Mi Logic level * Available on request 


7 Lyf Montsant 


SELECTION GUIDE: BY VOLTAGE 


Rpson (max) p Ip cont Ptot 
ackage Sales Type Page 
m | 
65 485 


TO-218 STH65N05 180 


Vpss 
(V) 
50 


50 ISOWATT218 STH65NO5FI 38 
50 TO-220 STP60NO05 60 
50 ISOWATT 220 STP60NO5FI 


50 PowerSO-10 STV60N05 


50 TO-220 STP55NO5L = 
50 ISOWATT220 STP55NO5LFI ss 
50 TO-220 STP53N05 

50 TO-220 IRFZ40 


50 
50 


ISOWATT 220 
TO-220 


IRFZ40FI 
STPSONOSL a 


50 ISOWATT220 STP50NO05LFI a 
50 PowerSO-10 STV50N05 
50 TO-220 STP40N05 


50 
50 


ISOWATT220 
PowerSO-10 


STP40NO5FI 
STV40N05 


90 TO-220 BUZ11 
50 ISOWATT220 BUZ11Fl 
50 TO-220 STPS6NO05L o 


50 
50 


ISOWATT220 
TO-220 


STP36NO05LFI a 
STP30N05 


50 ISOWATT220 STPSONOSFI 
50 TO-220 BUZ11A 

50 SOT-82 STK23NO05L a 
50 TO-220 STP32NO05L a 


50 ISOWATT220 STP32NO05LFI a 


50 SOT-82 STK22N05 
50 TO-220 STP25N05 
50 ISOWATT220 STP25NO5FI 
50 TOQ-220 BUZ10 


50 SOT-82 STK18N05 

50 SOT-82 STK18NO5L = 
50 TOQ-220 STP21NO5L s 
50 ISOWATT220 STP21NO5LFI o 
50 TO-220 BUZ71 


90 ISOWATT220 BUZ71Fl 

50 TO-220 BUZ71A 

90 ISOWATT220 BUZ71 AFI 

50 SOT-82 STK14N05 

50 SOT-82 STKi2NO5L m= 


50 TO-220 STP15NO5L m= 


For ID cont definition see introductory note Logic level * Available on request 


ky7 SGS-THOMSON ba 


SELECTION GUIDE: BY PART NUMBER 


Sales Type 


BUZ10 
BUZ11 
BUZ11A 
BUZ11F| 
BUZ21 


BUZ71 
BUZ71A 
BUZ71 AFI 
BUZ71Fl 
BUZ72A 


BUZ76A 
BUZ80 
BUZ80A 
BUZ80AFI 
BUZ80FI 


IRF520 
IRF520F | 
IRF530 
IRFS30FI 


IRF540 


IRF540F I 
IRF620 
IRF620F | 
IRF630 
IRF630FI 


IRF640 
IRF640FI 
IRF 720 
IRF720F | 
IRF 730 


IRF/730F] 
IRF740 
IRF740F I 
IRF820 
IRF820FI 


IRF822 
IRF822F | 
IRF830 
IRF830FI 
IRF831 


5G 
50 
50 
100 


TO-220 
TO-220 
TO-220 
ISOWATT220 
TO-220 


TO-220 
TO-220 
ISOWATT220 
ISOWATT220 
TO-220 


TO-220 
TO-220 
TO-220 
ISOWATT220 
ISOWATT220 


TO-220 
ISOWATT220 
TO-220 
ISOWATT220 
TO-220 


ISOWATT220 
TO-220 
ISOWATT220 
TO-220 
ISOWATT220 


TO-220 
ISOWATT220 
TO-220 
ISOWATT220 
TO-220 


ISOWATT220 
TO-220 
ISOWATT220 
TO-220 
ISOWATT220 


TO-220 
ISOWATT220 
TO-220 
ISOWATT220 
TO-220 


For Ip cont definition see introductory note 


yg BSonemones 


20 


Vpss Rpson (max) Ip (cont) Ptot 


IRF831 Fl 
IRF840 
IRF840FI 
IRF841 
IRF841 FI 


IRFBC30 
IRFP150 
IRFP150FI 
IRFP240 
IRFP240FI 


IRFP350 
IRFP350F I 
IRFP450 
IRFP450F 1 
IRFP451 


IRFP451 Fl 
IRFW450 
IRFZ40 
IRFZ40F | 


MTP3N60 


MTP3N60FI 
MTP6N60 
MTP3055E 
MTP3055EFI 
STE15N100 


STE16N100 
STE22N80 
STE26N50 
STE36N50 
STE38N60 


STE40N55 
STE45N50 
STE47N50 
STE50N40 
STE100N20 


STE150N10 
STE180N05 
STE180N10 
STE250N05 
STH4N80 


SELECTION GUIDE: BY PART NUMBER 


ISOWATT220 
TOQ-220 
ISOWATT220 
TO-220 
ISOWATT220 


TOQ-220 
TO-218 
ISOWATT218 
TO-218 
ISOWATT218 


TO-218 
ISOWATT218 
TO-218 
ISOWATT218 
TO-218 


ISOWATT218 
TO-247 
TO-220 
ISOWATT220 
TO-220 


ISOWATT220 
TO-220 
TOQ-220 
ISOWATT220 
ISOTOP 


ISOTOP 
ISOTOP 
ISOTOP 
ISOTOP 
ISOTOP 


ISOTOP 
ISOTOP 
ISOTOP 
ISOTOP 
ISOTOP 


ISOTOP 
ISOTOP 
ISOTOP 
ISOTOP 
TO-218 


For Ip cont definition see introductory note * Available on request 


y7 S6S;THOMSON - 


SELECTION GUIDE: BY PART NUMBER 


Vpss Rpson (max) Ip (cont) Ptot 


STH4N80FI 
STH4N90 
STH4N90FI 
STH5N90 
STHS5N90FI 


STH6NA80 a 
STH6NA80FI a 
STH6N100 
STH6N100F1 
STH7N90 


STH7/N9OFI 
STH8N80 
STH8N80FI 
STHON80 
STHONS8OFI 


STH12N60 
STH12N60FI 
STH14N50 a 
STH14N50FI « 


STH15N50 a 


STH15N50FI « 
STH26N25 
STH26N25F | 
STH33N20 
STH33N20FI 


STH45N10 
STH45N10FI 
STHS5N10 
STH55N1 OF | 
STH60N10 


STH60N10FI 
STH65NO05 
STH65NO5FI 
STH6SNO6 
STH65NO6FI 


STH75N06 
STH75NO6FI 
STH80N05 
STH80NO5FI 
STHV82 


ISOWATT218 
TO-218 
ISOWATT218 
TO-218 
ISOWATT218 


TO-218 
ISOWATT218 
TO-218 
ISOWATT218 
TO-218 


ISOWATT218 
TO-218 
ISOWATT218 
TO-218 
ISOWATT218 


TO-218 
ISOWATT218 
TO-218 
ISOWATT218 
TO-218 


ISOWATT218 
TO-218 
ISOWATT218 
TO-218 
ISOWATT218 


TO-218 
ISOWATT218 
TO-218 
ISOWATT218 
TO-218 


ISOWATT218 
TO-218 
ISOWATT218 
TO-218 
ISOWATT218 


TO-218 
ISOWATT218 
TO-218 
ISOWATT218 
TO-218 


For Ip cont definition see introductory note A High switching speed and low gate charge 


s ky7 3&5, THOMSON 


SELECTION GUIDE: BY PART NUMBER 


STHV82FI ISOWATT218 
STHV102 : TO-218 
STHV102FI ISOWATT218 
STK2N50 : SOT-82 
STK2N60 SOT-82 


STK2N80 
STK38N50 
STK4N30 
STK4N30L m 
STK4N40 


STK6N20 
STKIN10 
STK12NO5L = 
STK12NO6L = 
STK14N05 


STK14N06 
STK14N10 
STKI6N10L = 
STK17N10 


STK18N05 


STK18NO5L m= 
STK18N06 
STK18NO6L m= 
STK22N05 
STK22N06 


STK23NO5L m= SOT-82 
STK23NO6L m= SOT-82 
STK3055E SOT-82 
STP2N60 TOQ-220 
STP2N60FI ISOWATT220 


STP2N80 TO-220 

STP2N80FI ISOWATT220 
STP3N50XI ISOWATT221 
STP3N60FI ISOWATT220 
STP3N6OXI ISOWATT221 


STP3N80XI ISOWATT221 
STP3NS90 TO-220 
STP3NSOFI ISOWATT220 
STP3N100 TO-220 
STP3N100FI ; ISOWATT220 


For Ip cont definition see introductory note @ Logic level 


ky SGS;THOMSON ie 


SELECTION GUIDE: BY PART NUMBER 


Voss Rpson (max) Ip (cont) Prot 


STP3N100XI ISQWATT221 1 
STP4N40 TO-220 

STP4N40FI ISOWATT220 

STP4N80XI ISOWATT221 

STP4NS90 ; TO-220 3. . 


STP4NS90FI ISOWATT220 


STP4N100 TO-220 
STP4N100FI ISOWATT220 
STP4N100XI ISOWATT221 


Be 
40 
35 
75 


TO-220 
ISOWATT220 


STP5N30 
STP5N30FI 


STPSNSOL o TOQ-220 
STPSNS3OLFI o ISOWATT220 
STP5N50 TO-220 


ISOWATT220 
TO-220 


STP5N50FI 
STP5NAS5O a 


STPSNAS5OFI a ISOWATT220 
STP5N60 TO-220 
STP5N60FI ISOWATT220 


TO-220 
ISOWATT220 


STPSN80 
STPSN80FI 


STP5N80XI ISOWATT221 
STPSNA80 a TO-220 
STP5NA80FI a ISOWATT220 


TO-220 
ISOWATT220 


STPSN90 
STPSN9OFI 


STP6N25 TO-220 
STP6N50 TO-220 
STP6N50FI ISOWATT220 


ISOWATT220 
TO-220 


STP6N60FI 
STP7N20 


STP7N20FI ISOWATT220 
STP8N50XI ISOWATT221 
STP8NA50 TO-220 


ISOWATT220 
TO-220 


STP8NAS5OFI 
STP15NO5L o 


STP15NO5LFl o ISOWAT T220 
STP15NO6L o TO-220 
STP15NO6LFI o ISOWATT220 


STP18N10 TO-220 


For Ip cont definition see introductory note A High switching speed and low gate charge EI Logic level 


7 ky7 SGS THOMSON 


SELECTION GUIDE: BY PART NUMBER 


Vpss Rpson (max) Pack Ip (cont) Prot p 
929 


STP18N10FI ISOWATT220 11 40 


STP20N06 TO-220 20 80 937 
STP20NO6FI ISOWATT220 13 39 937 
STP20N10 TO-220 20 
STP20N1 OF! ISOWATT220 12 


STP20N10L s TO-220 20 
STP20N10LFI a ISOWATT220 12 
STP21NO5L o TO-220 21 
STP21NO5LFI o ISOWATT220 14 


STP21NO6L o TOQ-220 21 


STP21NO6LFI o ISOWATT220 14 
STP25N05 TO-220 25 
STP25NO5FI ISOWATT220 16 
STP25N06 TO-220 25 
STP25NO6FI ISOWATT220 16 


STP30NO05 TO-220 30 
STP30NO5FI ISOWATT220 19 
STP3O0N06 TO-220 30 
STPSONO6FI ISOWATT220 19 
STP32NO05L o TO-220 32 


STP32NO05LFI a ISOWATT220 19 
STPS2NO6L a TOQ-220 32 
STP32NO6LFI o ISOWATT220 19 
STP33N10 TOQ-220 33 


STP33N1 OF! ISOWATT220 18 


STP36NO05L TO-220 36 
STPS6NO5LFI m ISOWAT T220 21 
STP36N06 TO-220 36 
STPS6NO6FI ISOWATT220 21 


STP36NO6L TOQ-220 36 


STPS6NO6LFI a ISOWATT220 21 
STP40N05 TO-220 40 
STP40NO5FI ISOWATT220 23 
STP40N10 TO-220 40 
STP40N1 OF I ISOWATT220 22 
STP5SONO5L s TO-220 50 
STP5ONO5LFI = ISOWATT220 24 
STPSON06 TO-220 50 
STPS50NO6FI ISOWAT T220 27 
STPSONO6L m= TO-220 50 


For Ip cont definition see introductory note @ Logic level 


ky7 S&S THOMSON 


25 


SELECTION GUIDE BY — PART NUMBER 


Vpss Rpson (max) Ib (cont) Prot 


STP50NO6LFI s ISOWATT220 
STP53N05 : TO-220 
STP53N06 EG TO-220 
STP55NO5L m a TO-220 
STP55NO5LFI # ISOWATT220 


STP55NO6L TO-220 


STP55NO6LFI 5c ISOWATT220 
STP60N05 50 TO-220 
STP60NO5FI 50 ISOWATT220 


TOQ-220 
ISOWATT220 


STP60N06 
STP60NO6FI 


STP60NO06-16 TO-220 
STV3N80 PowerSO-10 
STV4N60 PowerSO-10 


PowerSO-10 
PowerSO-10 


STV4N80 
STV4N100 


STV5NA50 a PowerSO-10 
STV5NA80 « PowerSO-10 
STV6N40 PowerSO-10 


PowerSO-10 
PowerSO-10 


STV6N60 
STV8NA5SO a 


STV10N20 PowerSO-10 
STV10N40 PowerSO-10 
STV18N20 PowerSO-10 


STV33N10 PowerSO-10 


STV36N06 PowerSO-10 
STV40N05 PowerSO-10 
STV40N10 PowerSO-10 


PowerSO-10 
PowerSO-10 


PowerSO-10 


STVSONO5 
STV50N06 


STV60N05 


STV60N05-16 PowerSO-10 
STV6ON06 PowerSO-10 
STW8N80 TO-247 


STW12N60 TO-247 


STW14N50 
STW15N50 
STW33N20 
STW55N10 
STW60N10 
STW75N06 
STW80N05 


For Ip cont definition see introductory note A High switching speed andlow gate charge M#!Logiclevel * Available on request 


ky7 3GS;THOMSON 


SELECTION GUIDE: BY PACKAGE 


ISOTOP 


Rpson (max) 
(02) 


STE16N100 
STE15N100 
STE22N80 
STE388N60 
STE40N55 


STE47N50 
STE45N50 
STES6N50 
STE26N50 
STES50N40 


STE100N20 
STE180N10 
STE150N10 
STE250N05 
STE180N05 


For Ip cont definition see introductory note + Available on request 


L577 3GS;THOMSON os 


SELECTION GUIDE: BY PACKAGE 


ISOWATT218 


Rpson (max) 


(Q) 


Sales Type 


STH6N100FI 
STHV102FI 
STH7N9OFI 
STH5NSO0FI 
STH4N90FI 


STHONS80FI 
STH8N80FI 
STHV82FI 
STH5NA80FI 
STH4N80FI 


STH12N60FI 
STH15N50FI a 
IRFP450FI 
STH14NS50FI a 
IRFP451 FI 


IRFP350FI 
STH26N25FI 
STH33N20FI 
IRFP240FI 
STH60N1 OF I 


STH55N1 OF! 
STH45N10FI 
IRFP150FI 

STH75NO6FI 
STH65NO6FI 
STH80NO5FI 
STH65NO5FI 


For Ip cont definition see introductory note A High switching speed and low gate charge * Available on request 


zm ky7 36S THOMSON 


SELECTION GUIDE: BY PACKAGE 


ISOWATT220 


Rpson (max) 
Q 


STP4N100FI 
STP3N100FI 
STPSNSOFI 
STP4N90FI 
STP3N90FI 


STP5SN80FI 
STP5SNA80FI a 
BUZ80AFI 
BUZ80FI 
STP2N80FI 


STP6N60FI 
STPSN60FI 
STP3N60FI 
MTPSN60FI 
STP2N60FI 


IRF840F I 
STP8NASOFI a 
STP6N50FI 
IRF830FI 
STP5NAS50FI a 


STP5N50FI 
IRF820FI 
IRF822F 
IRF841 Fl 
IRF831 Fl 


IRF740FI 
IRF730FI 
IRF720FI 
STP4N40FI 
STPSN3OFI 


For !p cont definition see introductory note A High switching speed and low gate charge 


ky7 SGS-THOMSON = 


SELECTION GUIDE: BY PACKAGE 


ISOWATT 220 (Cont'd) 


Rpson (max) 


(2) 


Sales Type 


STP5N30LFI =» 
IRF640FI 
IRF630FI 
STP7N20FI 
IRF620FI 


STP40N10FI 
STP33N1 OFI 
IRF540FI 
STP20N10OLFI = 
STP20N10FI 


STP18N10FI 
IRF530FI 
IRF520F 1 
STP60NO6FI 
STP5S5NO6LFI = 


STPSONO6FI 
STP50NO6LFI = 
STP36NO6FI 
STP36NO6LFI m 
STP3ONOGFI 


STPS2NO6LFI m= 
STP25NO06FI 
STP20NO6FI 
STP21NO6LFI = 
STP15NO6LFI = 


MTPS3055EFI 
STP60NO5FI 
STP55NO5LFI = 
IRFZ40FI 
STP50NO5LF! = 


STP40NO5FI 
BUZ11 Fl 
STP36NO5LFI = 
STPSONOSFI 
STP32NO05LFI = 


STP25N05FI 
STP21NO5SLFI = 
BUZ71FI 
BUZ71AFI 
STP15NO5LFI 


For Ip cont definition see introductory note M@ Logic level 


yy BEScttoMomes 


30 


SELECTION GUIDE: BY PACKAGE 


ISOWATT221 


Rpson (max) 


(Q) Sales Type 


STP4N100xX!I 
STP3N100XI 
STP5N80XI 
STP4N80XI 


STP3N80XI 
STP3N60XI 
STP8N50XI 
STP3N50XI! 


For |p cont definition see introductory note 


G57 S6S-THOMSON 


SELECTION GUIDE: BY PACKAGE 


SOT-82 


SOT-194 
OPTION 


Sales Type 


STK2N80 
STK2N60 
STK3N50 
STK2N50 
STK4N40 


STK4N30 
STK4NS0L m 
STK6N20 
STK17N10 
STK16N10L m= 


STK14N10 
STKON10 
STK23NO6L = 
STK22N06 
STK18N06 


STK1I8NO6L = 
STK14N06 
STK12NO6L = 
STK3055E 
STK23NO5L = 


STK22N05 
STK18N05 
STK18NO5L m 
STK14N05 
STK12NO5L = 


For Ip cont definition see introductory note @ Logic level 


a Ky7 SGS;THOMSON 


SELECTION GUIDE: BY PACKAGE 


TO-218 


Rpbson (max) 


(92) 


STH6N100 
STHV102 
STH7N90 
STHSN90 
STH4N90 


STH9N80 
STH8N80 
STHV82 

STH6NA80 
STH4N80 


STH12N60 
STH15N50 a 
IRFP450 

STH14N50 a 
IRFP451 


IRFP350 
STH26N25 
STH33N20 
IRFP240 
STH60N10 


STH55N10 
STH45N10 


IRFP150 
STH75N06 
STH65N06 
0.012 STH80N05 200 509 
0.020 STH65N05 180 485 
For Ip cont definition see introductory note A High switching speed and low gate charge * Available on request 


Ky7 S&S;THOMSON - 


SELECTION GUIDE: BY PACKAGE 


TO-220 


Rpson (max) 
(Q2) 


Sales Type 


STP4N100 
STP3N100 
STP5SNS90 
STP4N90 
STP3N90 


STP5N80 
STP5NA80 a 
BUZ80A 
BUZ80 
STP2N80 


MTP6N60 
STPSN60 
IRFBC30 

MTP3N60 
STP2N60 


STP8NA50O a 
IRF840 
STP6N50 
IRF830 
STP5SNASO a 


STP5N50 
IRF820 
IRF822 
IRF841 
IRF831 


IRF740 
IRF730 
IRF720 
STP4N40 
BUZ76A 


For Ip cont definition see introductory note A High switching speed and low gate charge 


- (7 SeS-TOMsON 


SELECTION GUIDE: BY PACKAGE 


TO-220 (Cont'd) 


Rpson (max) 


(Q) 
STP5N30 5 
STP5N30L o 5 
STP6N25 6 
IRF640 18 i 
IRF630 10 100 
STP7N20 7 
IRF620 5 
STP40N10 
STP33N10 
IRF540 
BUZ21 
STP20N10 
STP20N10L m 20 
STP18N10 18 
IRF530 16 
BUZ72A 11 
IRF520 10 
STP60N06-16 60 
STP60N06 60 
STP55NO6L = 55 
STP53N06 53 
STP50N06 90 
STP50NO6L ou 50 
STPS6ENO6EL m 36 
STP36N06 36 
STP30N06 30 
STP32NO6L m 32 
STP25N06 25 
STP20N06 20 
STP21NO6L = 21 
MTP3055E 14 
STP15NO6L = 15 
STP6O0N05 60 
STP5S5NO5L = 55 
STP53N05 93 
STP50NO5L a 50 
IRFZ40 50 
STP40N05 40 
BUZ11 36 
STP36NO5L a 36 
For Ip cont definition see introductory note M@ Logic level * Available on request 
KY7 BESoteomones 
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SELECTION GUIDE: BY PACKAGE 


TO-220 (Cont’d) 


Sales Type 


STP30N05 
BUZ11A 
STP32NO5L = 
STP25N05 
BUZ10 


STP21NO5L = 
BUZ71 
BUZ71A 
STP15NO5L = 


For Ip cont definition see introductory note @ Logic level 


TO-247 


Rpson (max) 
QO Sales Type 


STW8N80 
STW12N60 
IRFW450 
STW15N50 
STW14N50 


STW33N20 
STW60N10 
STWS5SN10 
STW75N06 
STW80N05 


For Ip cont definition see introductory note 


= ky7 36S THOMSON 


SELECTION GUIDE: BY PACKAGE 


PowerSO-10 


Rpbson (max) 
(02) 


Sales Type 


STV4N100 
STV5NA80 a 
STV4N80 
STV3N80 
STV6N60 


STV4N60 
STV8NA50 a 
STV5NA50 « 
STV10N40 
STV6N40 


STV18N20 
STV10N20 
STV40N10 
STV33N10 
STV60N06 


STV50NO06 
STV36N06 
STV60N05-16 
STV60N05 
STV50N05 
STV40N05 


For Ip cont definition see introductory note A High switching speed and low gate charge * Available on request 


ky7 363 THOMSON = 


SELECTION GUIDE: LOGIC LEVEL 


Vpss Rpson(max) Ip cont Ptot 
: . 


SOT-82 
TO-220 
ISOWATT220 
SOT-82 
TO-220 


ISOWATT220 
TO-220 
ISOWATT220 
TO-220 
ISOWATT220 


TO-220 
ISOWATT220 
SOT-82 
TO-220 
ISOWATT220 


SOT-82 
TO-220 


ISOWATT220 
SOT-82 
TO-220 


ISOWATT220 
TO-220 
ISOWATT220 
TO-220 
ISOWATT220 


TO-220 
ISOWATT220 
SOT-82 
TO-220 
ISOWATT220 


SOT-82 
TO-220 
ISOWATT220 
SOT-82 
TO-220 
ISOWATT220 


For Ip cont definition see introductory note 


STK4N30L 
STP5N30L 
STPSNSOLFI 
STK16N10L 
STP20N10L 


STP20N10LFI 
STP55NO6L 
STPSSNO6LFI 
STPSONO6L 
STP50NO6LFI 


STP36NO6L 
STP3S6NO6LFI 
STK23NO6L 
STP32NO06L 
STP32NO6LFI 


STK18NO6L 
STP21NO6L 
STP21NO6LFI 
STK12NO06L 
STP15NO6L 


STP15NO6LFI 
STPS5NO5L 
STP55NO05LFI 
STP5SONO5L 
STP50NO5LFI 


STP36NO05L 
STPS6NO5LFI 
STK23NO05L 
STP32NO05L 
STP32NO5LFI 


STK18NO5L 
STP21NO5L 
STP21NOSLFI 
STK12NO05L 
STP15NO5L 
STP15NO5LFI 


= ky SGS;THOMSON 


CROSS REFERENCE 


INDUSTRY 
STANDARD 


25K1010-01 
25K1016-01 
2S5K1018-01 
2SK1023 


2SK1023-01 
25K1024 
25K1024-01 
2SK1081 
2S5K1081-01 


25K1385-01 
2SK1503-01 
2S5K1507-01 
25K1511 


25K1547-01 
25K1548 
25K1550 


APT20M40JN 
APT20M45UN 


SGS-THOMSON | SGS-THOMSON INDUSTRY SGS-THOMSON | SGS-THOMSON 
EQUIVALENT NEAREST STANDARD EQUIVALENT NEAREST 


IRFP150 
STH33N20 
IRFP450 
STH14N50 
IRFP450 


STH5N90 
BUZ80FI 


STH65NO05 
IRFP150 


IRF840FI 
STP2N80F! 
STP2N80 
STP2N80 
STH4N80 


STHV82 
STH8N80 
STH8N80 
STP3N90FI 
STP3N90 


STH7N90 


STH14N50 
IRFP450 
BUZ80 


STHSNSO 
STH5NS90 
STH4N80FI 
STHV82FI 
STH8N80FI 


STH8N80FI 
IRF840 
STP6N60FI 
STH6N100 
STH7NSO 


BUZ80FI 
STP3N90FI 
STP5N60FI 
STE100N20 
STE100N20 


APT40M75JN 
APT40MS90JUN 
APT801R2BN 
APT801R4BN 
APT802R4BN 


APT802R8BN 
APT901R3BN 
APT902R4BN 
APT902RBN 
APTS04RBN 


APT1002R4BN 
APT1002RBN 
APT1004R2BN 
APT1004RBN 
APT4030BN 


APT4540BN 
APT5010JN 
APT5012JN 
APT5040BN 
APT5050BN 


APT5085BN 
APT6015JN 
APT6018JN 
APT6060BN 
APT6070BN 


APT8030JN 
APT8035JN 
APT8090BN 
APT10050JN 


BUK416-1000AE 
BUK416-1000BE 


BUK416-100AE 
BUK416-100BE 
BUK416-200AE 
BUK416-200BE 


BUK417-500AE 
BUK417-500BE 
BUK426-1000A 
BUK426-100A 
BUK426-100B 


BUK426-200A 
BUK426-200B 
BUK426-800A 
BUK426-800B 
BUK428-1000A 


ky 353 THOMSON 


STES50N40 
STE50N40 
STH8N80 
STH8N80 
STHV82 


STE47N50 


STH6EN100 
STH6N100 
STHV102 
STHV102 
IRFP350 


IRFW450 


STE45N50 
STW15N50 
STW15N50 


STW15N50 
STE38N60 

STE38N60 

STH12N60 

STH12N60 


STE22N80 
STE22N80 
STHON80 
STE16N100 
STE15N100 


STE15N100 
STE150N10 
STE150N10 
STE100N20 
STE100N20 


STE45N50 
STE36N50 
STHV102FI 
IRFP150F1 
IRFP150F I 


IRFP240FI 

IRFP240FI 
STH4N80FI 

STH4N80FI 
STH6EN100FI 
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CROSS REFERENCE 


INDUSTRY SGS-THOMSON | SGS-THOMSON INDUSTRY SGS-THOMSON | SGS-THOMSON 
STANDARD EQUIVALENT NEAREST STANDARD EQUIVALENT NEAREST 


BUK428-1000B STH6N100FI |BUK452-100A |BUZ72A 
BUK428-500B IRFP450FI BUK452-100B 
BUK428-800A STH8N80FI BUK452-60A 

BUK428-800B BUK452-60B MTP3055E 


IRF520 
MTP3055E 


STHV82FI 


STHV102 


BUK436-1000A BUK453-100A = |IRF530 
BUK436-100A IRFP150 BUK453-100B IRF530 
BUK436-100B IRFP150 BUK453-60A STP20N06 
BUK436-200A IRFP240 BUK453-60B STP20N06 
BUK436-200B IRFP240 BUK454-200A =| IRF630 

BUK436-800A  |STH4N80 BUK454-200B 

BUK436-800B STH4N80 BUK454-400B 

BUK437-500B STH14N50 BUK454-500B 

BUK438-1000A |STH6N100 BUK454-600B 

BUK438-1000B STH6N100 BUK454-800A 

BUK438-500B STH14N50 BUK454-800B 

BUK438-800A STH8N80 BUK455-100A 

BUK438-800B |STHV82 BUK455-100B |BUZ21 

BUK439-60A STH75N06 BUK455-200A 

BUK442-100A IRF520F1 BUK455-200B 

BUK442-100B IRF520FI BUK455-400B =| IRF730 


IRF630 


BUK442-60A MTP3055EFI |BUK455-500B =| IRF830 

BUK442-60B MTP3055EFI |BUK455-600B |MITP3N60 

BUK443-100A IRF530FI BUK455-60A STP36N06 
BUK443-100B IRF530F1 BUK455-60B STP36N06 


BUK443-60A 


BUK443-60B 

BUK444-400B 
BUK444-500B 
BUK444-600B STP2N60F1 
BUK444-800A STP2N80F1 


BUK444-800B STP2N80FI 
BUK445-100A IRF540F I 
BUK445-100B IRF540FI 
BUK445-200A IRF640FI 
BUK445-200B IRF640FI 


STP20NO6FI 


STP20NO6FI 
STP4N40FI 
IRF820 


BUK456-1000A 


BUK456-1000B |STP3N100 
BUK456-100B 
BUK456-200A 
BUK456-200B 
BUK456-60A STP50N06 


BUK456-60B 
BUK456-800A |BUZ80A 
BUK456-800B |BUZ80 
BUK457-400B 
BUK457-500B 


BUK457-600B 


STP4N100 


STPSONO6 


IRF740 
IRF840 


BUK445-400B IRF730Fl 


BUK445-500B IRF830FI BUK472-100A IRF520FI 
BUK445-600B STP3N60FI BUK472-100B IRF520FI 
BUK445-60A STP36N06 BUK472-60A MTP3055EFI 


BUK445-60B 


BUK446-1000A 
BUK446-1000B 
BUK446-800A 
BUK446-800B 
BUK451-100A 


STPS6NO6FI 


STP4N100FI 
STP3N100FI 
BUZ80AFI 
BUZ80FI 
IRF520 


BUK472-60B 


BUK473-100A 
BUK473-60A 
BUK473-60B 
BUK474-400B 
BUK474-500B 


MTP3055EFI 


IRF530FI 


STP20NO6FI 
STP20NO6FI 
STP4N40FI 
IRF820F I 


ky7 S&S;THOMSON 
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CROSS REFERENCE 


INDUSTRY SGS-THOMSON | SGS-THOMSON INDUSTRY SGS-THOMSON | SGS-THOMSON 
STANDARD EQUIVALENT NEAREST STANDARD EQUIVALENT NEAREST 


BUK474-600B 
BUK474-800A 
BUK474-800B 
BUK475-100A 
BUK475-100B 


BUK475-200A 
BUK475-200B 
BUK475-400B 
BUK475-500B 
BUK475-600B 


BUK475-60A 
BUK475-60B 
BUK476-1000A 
BUK476-1000B 
BUK476-800A 


BUK542-60A 
BUK542-60B 
BUK543-60A 
BUK543-60B 
BUK545-100B 


BUK545-60A 
BUK552-60A 
BUK552-60B 
BUK553-60A 
BUK553-60B 


BUK555-100B 
BUK555-60A 
BUK556-60A 
BUK572-60A 
BUK572-60B 


BUK573-60A 
BUK573-60B 
BUK575-100B 
BUK575-60A 
BUZ10 


STP2N60F | 

STP2N80FI 

STP2N80FI 

IRF540F 1 
IRF540F1 


IRF640FI 
IRF640F1 
IRF730F1 
IRF830FI 
STP3N60FI 


STP36NO6FI 
STP36NO6FI 
STP4N100FI 
STP3N100FI 
BUZ80AFI 
STP15NO6LFI 
STP15NO6LFI 
STP20NO6FI 
STP20NO6FI 
STP20N10LFI 
STP36NO6LFI 
STP15NO6L 
STP15NO6L 
STP21NO6L 
STP21NO6L 
STP20N10L 
STP36NO6L 
STP55NO6L 
STP15NO6LFI 
STP15NO6LFI 
STP32NO6LFI 
STP21NO6LFI 
STP20N10LFI 
STP36NO6LFI 
BUZ10 


BUZ71A 
STP32NO05L 
STP25N06 
STP36N06 
BUZI1A 


STP32N05L 
BUZ11FI 
STP36N06 
IRFZ40 


BUZ11 
STP30N05 


IRFZ40 


BUZ71 
BUZ71A 
BUZ71 AFI 
BUZ71AL 
BUZ71Fl 


BUZ74 
BUZ76A 
BUZ80 
BUZ80A 
BUZ80AFI 


BUZ323 
BUZ325 
BUZ326 
BUZ330 
BUZ331 


BUZ332A 
BUZ338 
BUZ339 
BUZ341 
BUZ345 


ky S&S THOMSON 


STP40NO5L 
BUZ72A 
BUZ21 
STP33N10 
IRF640 


IRF640 
IRF630 
IRF830 

STP5N50 
STP3N100 


STP3N100 
STP3N100 
IRF 730 
MTP3055E 
STP15NO6L 


BUZ71 
BUZ71A 
BUZ71AFI 
STP21NO5L 
BUZ71FI 


STP21NO5L 
STP20N06 
IFR530 
IRF530 


IRF820 
BUZ76A 
BUZ80 
BUZ80A 
BUZ80AFI 


BUZ80FI 
STH4N80 


STP4N40 


IRFP350 


STH14N50 


STH12N60 
STH15N50 
STH14N50 
STH33N20 
STHS55N10 
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CROSS REFERENCE 


INDUSTRY SGS-THOMSON | SGS-THOMSON INDUSTRY SGS-THOMSON | SGS-THOMSON 
STANDARD EQUIVALENT NEAREST STANDARD EQUIVALENT NEAREST 


STH80N05 IRF641 Fl IRF640FI 
STH65NO05 IRF642 IRF640 
IRFP7150 IRF643 IRF640 
STH33N20 IRF720 IRF720 STP4N40 
IRFP350 IRF720F1 IRF720F] 


STH14N50 IRF721 IRF720 
STH8N80 IRF722 IRF720 
IRF723 IRF720 
IRF730 IRF730 
IRF730F1 IRF730FI 


IRF731 


STHV82 
STH6N100 


STH6N100 


IRF510 


IRF511 IRF732 

IRF512 IRF733 

IRF513 IRF740 IRF740 
IRF520 IRF520 IRF740FI IRF740FI 


IRF520F I IRF520F I IRF741 


IRF521 IRF520 IRF742 
IRF522 IRF520 IRF743 
IRF523 IRF520 IRF820 
IRF530 STP18N10 IRF820FI 


IRF530FI IRF530FI IRF821 
IRF531 IRF822 


IRF822 


IRF532 IRF822F I IRF822F I 
IRF533 IRF823 
IRF540 IRF830 IRF830 


IRF830FI IRF830FI 
IRF831 IRF831 IRF830 


IRF540FI IRF540FI 


IRF541 


IRF542 IRF831 FI IRF831 Fl IRF830FI 
IRF543 IRF832 IRF830 
IRF614 IRF833 IRF830 


IRF620 IRF620 IRF840 IRF840 


IRF620F I IRF620FI IRF840FI IRF840FI 

IRF621 IRF841 IRF841 IRF840 
IRF622 IRF841 Fl IRF841 Fl IRF840FI 
IRF623 IRF842 IRF842 IRF840 


IRF624 IRF843 

IRF630 IRF630 IRFBC20 
IRF630FI IRF630FI IRFBC30 
IRF631 IRFBC32 
IRF632 IRFBC40 


IRF633 IRF630 IRFBC42 


IRF634 STPSN30 IRFBE20 
IRF640 IRF640 IRFBE22 
IRF640FI IRF640FI IRFBE30 
IRF641 IRF640 IRFBE32 


kyy S&zottnenmoncs 
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CROSS REFERENCE 


INDUSTRY SGS-THOMSON | SGS-THOMSON INDUSTRY SGS-THOMSON | SGS-THOMSON 
STANDARD EQUIVALENT NEAREST STANDARD EQUIVALENT NEAREST 


IRFBF20 STP3N90 IRFP452 STW14N50 


IRFBF22 STP3N90 IRFP453 IRFP450 
IRFBF30 STP4N90 IRFPC50 STW12N60 STH12N60 
IRFBF32 STP3N90 IRFPE30 STH4N80 
IRFBG20 STP3N100 IRFPE40 STHV82 


STP3N100 
STP3N100 
STP3N100 


IRF530F 1 
IRF540F I 


IRF630FI 


IRFI630 


IRFI640 IRF640F I 
IRFI730 IRF730FI 
IRF1I740 IRF740FI 
IRFI820 IRF820F1 


IRF1830 IRF830FI IRFPG42 STHV102 


IRF1I840 IRF840FI IRFPG50 STH6N100 
IRFIP044 STHESNO6FI | IRFPG52 STH6N100 
IRFIPO54 STH75NO6FI | STW75N06 IRFS150 IRFP150F1 
IRFIP150 IRFP150F I IRFS240 IRFP240F I 


IRFIP240 IRFP240FI IRFS242 IRFP240FI 
IRFIP250 STH33N20FI IRFS350 IRFP350FI 

IRFIP350 IRFP350FI IRFS450 IRFP450F | 

IRFIZ24 STP20NO6FI IRFS451 IRFP451 Fl 

IRFIZ34 STP3ONO6FI IRFW450 IRFW450 


IRFIZ44 
IRFP044 


STP50NO6F! 
STH65NO06 


IRFZ20 
IRFZ22 


BUZ71 
BUZ71A 


IRFP054 STW75N06 IRFZ24 STP20N06 
IRFP064 STW75N06 IRFZ25 STP20NO06 
IRFP140 IRFP150 IRFZ30 STP30N05 


IRFP150 
IRFP150 
IRFP150F1 
IRFP240 

IRFP240F I IRFP240F I 


IRFP250 STW33N20 IRFZ40 
IRFP254 STH26N25 STPSONO6 
IRFP264 STH26N25 STP36N06 
IRFP350 IRFP350 STP60N06-16 
IRFP350FI IRFP350FI STP20N10L 


IRFP448 STP15SNO6L 
IRFP450 STP21NO6L 


IRFP150 
IRFP150 
IRFP150FI 
IRFP240 


STW55N10 IRFZ32 
IRFZ34 
IRFZ35 
IRFZ40 


IRFZ40FI 


BUZ11A 


STP30N06 
STP25N06 
IRFZ40 

IRFZ40F | 


STW14N50 
STW15N50 


IRLZ14 
IRLZ24 


IRFP450 


IRFP450F1 IRFP450F I IRLZ34 STP382NO06L STPS6NO6L 
IRFP451 IRFP451 STW15N50 IRLZ44 STPSONO6L 
IRFP451 Fl IRFP451 Fl IXT36N50 STE45N50 


kyz 38S; THOMSON 
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fai 


aye 


CROSS REFERENCE 


INDUSTRY SGS-THOMSON | SGS-THOMSON INDUSTRY SGS-THOMSON | SGS-THOMSON 
STANDARD EQUIVALENT NEAREST STANDARD EQUIVALENT NEAREST 


IXTH5N100 
IXTHSN100A 
IXTH6N80 
IXTHEN80A 
IXTHEN90 


IXTHENSO0A 
IXTH1ON60 
IXTH10N60A 
IXTH10N80 
IXTH11N80 


IXTH12N45 
IXTH12N45A 
IXTH12N50 
IXTH12N50A 
IXTH12N80 


IXTH15N45 
IXTH15N50A 
IXTH15N60 
IXTN15N100 
IXTN36N45 


IXTH67NO08 
IXTH67N10 
IXTN79N20 
IXTP2N100 
IXTP2N100A 


IXTP3N80 
IXTP3N80A 
IXTP3N90 
IXTP3N90A 
IXTP4N100 


IXTP4N100A 
IXTP4N45 
IXTP4N45A 
IXTP4N50 
IXTP4N50A 


IXTP4N60 
IXTP4N60A 
IXTP4N80 
IXTP4N80A 
IXTP4N90 


IXTP4N90A 
IXTP6N60 
IXTP6N60A 
IXTP7N45 
IXTP7N45A 
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STH6N100 
STH6N100 
STHV82 
STH8N80 
STH5N90 


STH7N90 
STH12N60 
STH12N60 
STH9ON80 
STHIN8O 


IRFP450 
IRFP450 
IRFP450 
IRFP450 
STH9N80 


STW15N50 


IRFP450 
STH12N60 
STE16N100 
STE45N50 


STH60N10 
STH60N10 
STE100N20 
STP3N100 
STP3N100 


BUZ80 
BUZ80 
STP3N80 
STP3N90 
STP4N100 


STP4N100 
IRF831 
IRF831 
STP5N50 


BUZ80A 


STP5N90 
STPSN60 
MTP6N60 
IRF840 
IRF840 


IRF841 
IRF841 


kyy ® 


IXTP7N50 

IXTP7N50A 
MTA2N60E 
MTA4N50E 
MTA4N60E 


MTA5N50E 
MTAG6N40E 
MTA8N10E 
MTA11N10EL 
MTA15N06 


MTA3055E 
MTASONO6E 
MTG20N20 
MTG4N100E 
MTG7N60E 


MTG9NSOE 
MTH5N100 
MTH6N100 
MTH6N90 
MTH7N50 


MTH8N60 
MTH8NS0 
MTH13N50 
MTH15N20 
MTH15N35 


MTH15N40 
MTH25N10 
MTH30N20 
MTH40NO05 
MTH40N06 


MTH40N10 
MTHS0NO5E 
MTP2N60E 
MTP2N85 
MTP2N90 


MTP3N100E 
MTP3N50E 
MTP3N60 
MTP3N60E 
MTPS3N60FI 


MTP4N40E 
MTP4N50E 
MTP4N80E 
MTP4N85 
MTP4NS0 


GS-THOMSON 
ICROELECTRONICS 


IRF840 
IRF840 

STP3N60FI 
IRF830FI 
STP6N60FI 


IRF840FI 
IRF740FI 

IRF520F1 

STP20N10LFI 

STP20NO6FI 


MTP3055EFI 
STP5SONO6FI 

STH33N20FI 
STH6N100FI 

STH12N60F I 


IRFP450F I 
STH6N100 
STH6N100 
STH4N90 
STH14N50 


STH12N60 

STH7N90 
IRFP450 

IRFP240 

IRFP350 
IRFP350 

IRFP150 

STH83N20 

STH65N05 

STH65NO06 

STH55N10 

STH6SN05 
STP2N60 

STP3N90 

STP3N90 


STP4N100 
IRF820 
MTP3N60 
MTP3N60 
MTP3N60FI 


STP4N40 
IRF830 
BUZ80A 
STP4N90 
STP4N90 


CROSS REFERENCE 


INDUSTRY SGS-THOMSON | SGS-THOMSON INDUSTRY SGS-THOMSON | SGS-THOMSON 
STANDARD EQUIVALENT NEAREST STANDARD EQUIVALENT NEAREST 


MTP5N20 IRF620 RFH10N45 STH14N50 


MTP5N40E IRF730 RFH10N50 STH14N50 
MTP6N60 MTP6N60 RFH12N40 IRFP350 
MTP6N60E MTP6N60 RFH25N20 IRFP240 
MTP7N20 IRF620 RFH35N08 IRFP150 


MTP8N20 IRF630 RFH35N10 IRFP150 

MTP10N10E BUZ72A RFH45N05 STH65NO05 
MTP10N40E IRF740 RFH45N06 STH65N06 
MTP12NO05E BUZ71A RFH75NO5E STH80N05 
MTP12N10E IRF530 RFP3N45 IRF820 


MTP12N10EL STP20N10L RFP3N50 IRF820 
MTP12N20 IRF630 RFP4N100 STP4N100 
MTP15NO05E BUZ71 IRF830 
MTP1SNOSEL = |STP15NO5L IRF830 
MTP15NO6E MTP3055E IRF740 


MTP15NO8EL STP18N10 RFP8N20 IRF630 
MTP15N15 IRF640 RFP12N10 IRF530 
MTP20N06 STP20N06 RFP12N10L STP20N10L 
MTP20N20E IRF640 RFP12N20 IRF640 
MTP25NO05E STP25N06 RFP14N05 BUZ71 


MTP30NO05E STP30N05 RFP14NO05L STP15NO5L 
MTP30NO6EL STP36N06L RFP15N05 BUZ71 
MTP33N10E STP33N10 RFP15NO5L STP15NO5L 
MTP36N06 STP36N06 RFP15N06 MTP3055E 

MTP45NO05E IRFZ40 RFP17NO6L STP21NO6L 


MTPSONOS5E IRFZ40 RFP18N10 STP18N10 


MTPSONO6E STP50N06 RFP22N10 IRF540 
MTP50NO6EL = |STPS50NO6L RFP25N05 STP30N05 
MTP3055A MTPS3055E RFP25NO5L STP40NO5L 


MTP3055E 
MTP3055EFI 


MTP3055E 
MTP3055EFI 


RFP25N06 
RFP25NO6L 


STP25N06 


STP3S6NO6L 


MTP3055EL STP15NO6L RFP40N10 IRF520 
MTW4N80E STH4N80 RFPSONOS STP60N06 
MTW6N100 STH6N100 RFP50NO5L STP55N05L 


MTW7N80E 
MTW8N60E 


STW8N80 RFPSONO6 


RFPS50ONO6L 


STP60N06 
STPSSNO6L 


MTW14N50E STW15N50 SGSIP474 IRFP451 FI 
MTW16N40E SGSIP475 IRFP451Fl 
MTW22N20E SGSIP476 IRF 740FI 


MTW32N20E 
MTW36N10E 


STW33N20 SGSIP477 


SGSIP479 


IRFP240F I 
STH14N50 


STW55N10 


MTW45N10E STW55N10 SGSP201 
MTW54NO05E STH80N05 SGSP202 
RFG40N10 IRFP150 SGSP211 


RFGSONOS STH65N05 SGSP217 


ky7 $&S-THOMSON 
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CROSS REFERENCE 
INDUSTRY SGS-THOMSON | SGS-THOMSON INDUSTRY | SGS-THOMSON | SGS-THOMSON 
STANDARD EQUIVALENT NEAREST STANDARD EQUIVALENT NEAREST 


STK3N50 SMP60NO06-14 STP60N06-16 
STK14N05 SMP60N06-18 
STK14NO05 SMW45N10 
STK3N50 SMWE6O0N06-18 
STK3N50 SMWE6O0N10 STW60N10 


STP60NO06-16 
STH55N10 
STH75N06 


STK3N50 SMW70N06-14 |STW75N06 STH75N06 
STK2N50 SSH8N60 STH12N60 
STK2N50 SSH15N60 STH12N60 
IRF520 SSH40N20A STH33N20 
IRF520 SSH60N10 STH55N10 


STH6ON10 
STH33N20 
STP2N80 
BUZ80 
IRF830 


IRF520 SSH60N10A 
IRF520 SSM40N20 
IRF620 SSP3N70 
IRF820 SSP3N70A 
MTP3055E SSP4N45 
SSP4N50 IRF830 
SSP4N55 
SSP4N60 
SSP4N70 
SSP4N70A 
BUZ71A SSP5N35 
IRF530 SSP5N40 IRF730 
BUZ21 SSP6N55 
IRF830 IRF831 SSP6N60 
IRF630 SSP7N20 


IRF830 SSP8N20 IRF630 
SSP10N05 BUZ71A 

STP25N06 SSP10N06 MTP3055E 

STP25N05 SSP10N08 IRF520 
SSP10N10 IRF520 


IRFP150 SSP12N05 BUZ71A 
SSP12N06 MTP3055E 
SSP12N08 IRF530 
STH14N50 SSP12N10 IRF530 
SGSP477 IRFP240 STE15N100 STE15N100 


SGSP478 
SGSP479 
SGSP491 
SGSP492 
SGSP3055 


STH14N50 
STH14N50 
STH65NO06 
STH65N06 


STE16N100 
STE22N80 

STE26N50 
STE36N50 
STES8N60 


STE16N100 
STE22N80 
STE26N50 
STE36N50 
STE38N60 


MTP3055E 


SMP20N20 IRF640 STE40N55 STE40N55 
SMP25N06 STP30N06 STE45N50 STE45N50 
SMP30N10 STP33N10 STE47N50 STE47N50 
SMP40N10 STP33N10 STES0N40 STES0N40 


SMPS5ONO6-25 |STP50N06 STE100N20 STE100N20 


AY] BiScktsonone: 
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CROSS REFERENCE 


INDUSTRY SGS-THOMSON | SGS-THOMSON INDUSTRY SGS-THOMSON | SGS-THOMSON 
STANDARD EQUIVALENT NEAREST STANDARD EQUIVALENT NEAREST 


STE150N10 STE150N10 STH80NO5FI STH80NO05FI 


STE180N05 STE180N05 STHV82 STHV82 
STE180N10 STE180N10 STHV82FI STHV82FI 
STE250N05 STE250N05 STHV102 STHV102 
STH4N80 STH4N80 STHV102Fl STHV102FI 


STH4N80FI 
STH4N90 
STH4NS0FI 
STH5N100 
STHSN90 


STHSNSOFI 
STHSNA80 
STHSNAS80FI 
STH6EN100 

STH6N100FI 


STH7N90 


STH4N80FI 
STH4N90 
STH4NS90F I 


STK2N50 
STK2N60 
STK2N80 
STK3N50 
STK4N30 


STK4N30L 
STK4N40 
STK6N20 
STKON10 
STK12NO5L 


STK12NO6L 


STHSN90 


STHSN9OFI 
STHSNA80 
STHS5NA80F I 
STH6N100 

STH6EN100FI 


STH7N90 


STH6N100 


STK12NO5L 
STK12NO6L 


STH7N9OFI STH7N90FI STK14N05 STK14N05 
STH8N80 STH8N80 STK14N06 STK14N06 
STH8N80FI STH8N80FI STK14N10 STK14N10 


STHON80 


STHONS8OFI 
STH12N60 
STH12N60FI 
STH14N50 
STH14N50F1 


STH15N50 


STHON80 


STHONS80FI 
STH12N60 
STH12N60FI 
STH14N50 
STH14N50FI 


STH15N50 


STK16N10L 


STK17N10 
STK18N05 


STKI6N10L 


STK17N10 
STK18N05 
STK18NO05L 
STK18N06 

STKi8NO6L 


STK22N05 


STK18NO6L 
STK22N05 


STH15N50FI STH15N50FI STK22N06 STK22N06 
STH26N25 STH26N25 STK23NO5L STK23NO5L 
STH26N25FI STH26N25F I STK23NO6L STK23NO06L 


STH383N20 
STH33N20FI 


STH33N20 
STH383N20FI 


STK3055E 
STLT19 


STK3055E 
STP15NO5L 


STH45N10 STH45N10 STLT19FI STP15NO5LFI 
STH45N10FI STH45N10FI STLT20 STP15NO6L 
STHS5N10 STHS5N10 STLT20FI STP15NO6LFI 


STH55N10FI 
STH60N10 


STH55N10FI 
STH6O0N10 


STLT29 
STLT29FI 


STP32NO05LFI 


STH60N1 OFI STH60N10FI STLT30 STP382NO6L 
STH6ON05 STLT30FI STP32NO6LFI 
STH65N05 STH65N05 STP2N60 STP2N60 


STH65NO5F I 


STH65N06 
STH6E5NO6FI 
STH/7SN06 

STH75NO6FI 
STH80N05 


STH65NO5FI 


STH65NO06 
STH65NO6FI 
STH75N06 
STH75NO6FI 
STH80N05 


STP2N60FI STP2N60F I 


STP2N80 STP2N80 
STP2N80FI STP2N80FI 
STP3N100 STP3N100 
STP3N100FI STP3N1 O0FI 
STP3N100XI STP3N100X! 


STH65N05 
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CROSS REFERENCE 


INDUSTRY SGS-THOMSON | SGS-THOMSON INDUSTRY SGS-THOMSON | SGS-THOMSON 
STANDARD EQUIVALENT NEAREST STANDARD EQUIVALENT NEAREST 


STP3N50XI STP3N50XI STP18N10 STP18N10 

STP3N60FI STP3N60FI STP18N10FI STP18N10F| 
STP3N60X! STP3N60XI STP19NO5L 
STP3N80XI STP3N80XI STP19NO6L 
STP3N90 STP3N90 STP20N06 


STP3N90FI STP3N90FI STP2ONO6FI 


STP21NO5L 
STP21NO6L 


STP20N06 
STP20NO6FI 


STP4N100 STP4N100 STP20N10 STP20N10 
STP4N100FI STP4N100FI STP20N10FI STP20N10FI 
STP4N100XI STP4N100X! STP20N10L STP20N10L 


STP20N10LFI 
STP21NO05L 


STP20N10LFI 
STP21NO5L 


STP4N40 
STP4N40FI 


STP4N40 
STP4N40FI 


STP4N80XI STP4N80XI STP21NO5LFI |STP21NOSLFI 
STP4N90 STP4N90 STP21NO6L STP21NO6L 
STP4N90FI STP4N90F 1 STP21NO6LFI |STP21NO6LFI 


STP25N05 
STP25NO05FI 


STP25N05 
STP25NO5FI 


STPSN30 
STP5SNSOFI 


STPSN30 
STPSN30FI 


STPSNS0OL STP5SN30L STP25N06 STP25N06 
STP5N30LFI STP5NS30LFI STP25NO6FI STP25NO6FI 
STP5N50 STP5N50 STP30N05 STP30N05 


STPSONO5SFI 
STP30N06 


STP30NO5FI 
STP3O0N06 


STPSNSOFI 
STPSN60 


STP5SNSOFI 
STPSN60 


STP5N60FI STP5N60FI STP30NO6FI STP30NO6FI 
STP5N80 STP5N80 STP32NO05L STP32NO05L 
STPSN80FI STPSN8OFI STP32NO5LFI |STP32NO5LFI 


STP32NO6L 
STP3S2NO6LFI 


STP382NO06L 
STP32NO6LFI 


STP5N80XI 
STP5N90 


STP5N80XI 
STP5N90 


STP5N90FI STP5N90FI STP33N10 STP33N10 
STPS5NA50 STP5NA50 STP33N10FI STP33N10FI 
STP5NASOFI STP5NA5OFI STP36NO05L STP36NO05L 


STP36NO5LFI 
STPS6N06 


STP36NO05LFI 
STP36N06 


STP5NA80 
STP5SNA80FI 


STP5NA80 
STPSNA80FI 


STP6N25 STP6N25 STP36NO6FI STP36NO6FI 
STP6N50 STP6N50 STP36NO06L STP36NO6L 
STP6N50FI STP6N50F 1 STPS6NO6LFI | STP36NO6LFI 


STP40N05 
STP40NO5FI 


STP40N05 
STP40NO5FI 


STP6N60FI 
STP7N20 


STP6N6O0FI 
STP7N20 


STP7N20FI STP7N20FI STP40NO6L STP36NO6L 
STP8N50XI STP8N50XI STP40NO6LFI | STP36NO6LFI 
STP8NA50 STP8NA50 STP40N10 STP40N10 


STP8NASOFI STP40N10FI 


STP15NO5L 


STP8NASOFI| 
STP15NO5L 


STP40N1 OF 
STP45NO05L 


STP50NO5L 


STPIS5NO5LFI =| STP15NO5LF1 STP45NO5LFI STP50NO5LFI 
STP15NO6L STP15NO6L STP50NO5L STPS50NO5L 
STPISNO6LFI = |STP15NO6LFI STPS5ONO5LFI |STPSONO5LFI 


STP17NO5L STPSONOG6 STPSONO6 


STP21NO5L 
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CROSS REFERENCE 


INDUSTRY SGS-THOMSON | SGS-THOMSON INDUSTRY SGS-THOMSON | SGS-THOMSON 
STANDARD EQUIVALENT NEAREST STANDARD EQUIVALENT NEAREST 


STPSONO6FI STP5SONO6FI STW80N05 STW80N05 
STP50NO6L STP50NO6L TSD2M450V STE36N50 
STPSONO6LFI | STPSONO6LFI TSD4M250V STE100N20 
STP53N05 STP53N05 TSD4M350V STE50N40 


STP53N06 
STP55NO05L 


STP53N06 
STP55NO05L 


TSD4M450V 
TSD5MG40V 


STE47N50 
STE16N100 


STPS55NO5LFI |STP55NO5LFI TSD14N100V STE15N100 
STPS5NO06 STP60N06 STP53N06 TSD17N100V STE15N100 
STP55NO6FI STP6O0NO6FI |STPSONO6FI |TSD18N80V STE22N80 


STPSSNO6L 
STPS5NO6LFI 


STP5S5NO6L 
STPSSNO6LFI 


TSD22N80V 
TSD23N50V 


STE22N80 
STE26N50 


STP60N05 STP60NO05 TSD30N60V STE88N60 
STP60NO5FI STP60NO5FI TSD33N50V STES6N50 
STP60NO06 STP60N06 TSD40N50V STE45N50 


STP60NO6FI STP6O0NO6FI 
STP60N06-16 |STP6ON06-16 


TSD40N55V 
TSD45N50V 


STE40N55 
STE45N50 


STV3N80 STV3N80 TSD9ON20V STE100N20 
STV4N60 STV4N60 TSD135N10V STE150N10 
STV4N80 STV4N80 TSD150N10V STE180N10 


STV4N100 STV4N100 TSD160NO05V 


TSD180N10V 
TSD200N05V 
TSD250N05V 


STE180N05 


STE180N10 
STE180N05 
STE250N05 


STV10N20 
STV10N40 
STV18N20 
STV33N10 
STV36N06 


STV40N05 


STV10N20 
STV10N40 
STV18N20 
STV33N10 
STV36N06 


STV40N05 


STV40N10 STV40N10 
STV50N05 STV50N05 
STV50N06 STVSONO06 


STV60N05 


STV60N05-16 
STV60N06 
STW8N80 
STW12N60 
STW14N50 


STW15N50 


STV60NO05 


STV60N05-16 
STV60N06 


STW15N50 


STW33N20 STW33N20 
STW55N10 STW55N10 
STW60N10 STW60N10 


STW75N06 STW75N06 
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ALPHABETICAL LIST OF SYMBOLS 


50 


Cos 
Cops 
Cep 
Cas 
Ciss 
Coss 
Crss 
D.U.T. 


PW 

Prot 

RDS (on) 
Re 

Re 
Rth-jamb 
Rth j-case 
TI 

Tamb 
Tease 

T, 

Tstg 

UIS 
V(BR)DSss 
VoG 
Vpar 


Parasitic capacitance between drain and body 
Parasitic capacitance between drain and source 
Parasitic capacitance between gate and drain 
Parasitic capacitance between gate and source 
Input capacitance 

Output capacitance 

Reverse transfer capacitance 

Device Under Test 

Single pulse avalanche energy 

Repetitive avalanche energy 

Avalanche current 

Drain current 

Drain peak current, inductive load 

Drain peak current 

Zero gate voltage drain current 

Gate current 

Gate-body leakage current with drain short circuited to source 
Source drain diode reverse recovery current 
Source-drain diode current 

Source-drain diode peak current 

Load inductance of a specified circuit 

Gate charge 

Gate-source charge 

Gate-drain charge 

Source drain diode reverse recovery charge 
Pulse width 

Total power dissipation 

Static drain-source on resistance 

Generator internal resistance 

Load resistance 

Thermal resistance junction-to-ambient 
Thermal resistance junction-case 

Maximum lead temperature for soldering purpose 
Ambient temperature 

Case temperature 

Junction temperature 

Storage temperature 

Unclamped inductive switching 

Drain-source breakdown voltage with gate short circuited to source 
Drain-gate voltage 

Drain-gate voltage with specified resistance between gate and source 
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Vps 
VbSv(on) 
Ves 
VGSsith) 
VI 

Viso 
Vsp 
Veclamp 
(di/dt)on 
(dv/dt) otf 
f 

Ofs 

tc 

td (off) 

ta (on) 

tf 


Drain-source voltage 
Drain-source on state voltage 
Gate-source-voltage 

Gate threshold voltage 

Input voltage of a specified circuit 
Insulation Withstand Voltage (DC) 
Source-darin diode forward on voltage 
Drain clamping voltage 

Turn-on current slope 

Turn-off voltage slope 

Frequency 

Forward trasconductance 
Cross-over time 

Turn-off delay time 

Turn-on delay time 

Fall time 

Turn-on time 

Rise time 

Off-Voltage rise time 


ALPHABETICAL LIST OF SYMBOLS 


source Drain Diode Reverse Recovery time 
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RATING SYSTEMS FOR ELECTRONIC DEVICES 


A. DEFINITIONS OF TERMS USED 


a. Electronic device. An electronic tube or val- 
ve, transistor or other semiconductor device. 
Note: This definition excludes inductors, capa- 
citors, resistors and similar components. 


b. Characteristic. A characteristic is an inherent 
and measurable property of a device. Such a 
property may be electrical, mechanical, ther- 
mal, hydraulic, electro-magnetic, or nuclear and 
can be expressed as a value for stated or re- 
cognized conditions. A characteristic may al- 
so be a set of related values, usually shown in 
graphical form. 


c. Bogey electronic device. An electronic devi- 
ce whose characteristics have the published no- 
minal values for the type. A bogey electronic 
device for any particular application can be ob- 
tained by considering only those characteristics 
which are directly related to the application. 


d. Rating. A value which establishes either a li- 
miting capability or a limiting condition for an 
electronic device. It is determinate for specified 
values of environment and operation, and may 
be stated in any suitable terms. 

Note: Limiting conditions may be either maxi- 
ma or minima. 


e. Rating system. The set of principles upon 

which ratings are established and which deter- 
mines their interpretation. 
Note: The rating system indicates the division 
of responsibility between the device manufac- 
turer and the circuit designer, with the object 
of ensuring that the working conditions do not 
exceed the ratings. 


B. ABSOLUTE MAXIMUM RATING SYSTEM 


Absolute maximum ratings are limiting values of ope- 
rating and environmental conditions applicable to 
any electronic device of a specified type as defined 
by its published data, which should not be exceeded 
under the worst probable conditions. 

These values are chosen by the device manufactu- 
rer to provide acceptable serviceability of the devi- 
ce, taking no responsibility for equipment varia- 
tions, environmental variations, and the effects of 
changes in operating conditions due to variations in 
the characteristcs of the device under consideration 
and of all other electronic devices in the equipment. 
The equipment manufacturer should design so that, 
initially and throughout life, no absolute maximum 
value for the intended service is exceeded with any 
device under the worst probable operating condi- 


tions with respect to supply voltage variation, equip- 
ment component variation, equipment control adju- 
stment, load variations, signal variation, 
environmental conditions, and variation in charac- 
teristics of the device under consideration and of all 
other electronic devices in the equipment. 


C. DESIGN - MAXIMUM RATING SYSTEM 


Design-maximum ratings are limiting values of ope- 
rating and environmental conditions applicable to a 
bogey electronic device of a specified type as defi- 
ned by its published data, and should not be excee- 
ded under the worst probable conditions. 

These values are chosen by the device manufacturer 
to provide acceptable serviceability of the device, ta- 
king responsibility for the effects of changes in ope- 
rating conditions due to variations in the 
characteristics of the electronic device under con- 
sideration. 

The equipment manufacturer should design so that, 
initially and throughout life, no design-maximum va- 
lue for the intended service is exceeded with a bo- 
gey device under the worst probable operating con- 
ditions with respect to supply-voltage variation equip- 
ment, component variation, variation in characteri- 
stics of all other devices in the equipment, equipment 
contro! adjustment, load variation, signal variation 
and environmental conditions. 


D. DESIGN - CENTRE RATING SYSTEM 


Design-centre ratings are limiting values of opera- 
ting and environmental conditions applicable to a bo- 
gey electronic device of a specified type as defined 
by its published data, and should not be exceeded 
under normal conditions. 

These values are chosen by the device manufactu- 
rer to provide acceptable serviceability of the devi- 
ce in average applications, taking responsibilty for 
normal changes in operating conditions due to ra- 
ted supply-voltage variation, equipment component 
variation, equipment control adjustment, load varia- 
tion, signal variation, environmental conditions, and 
variations in the characteristics of all electronic 
devices. 

The equipment manufacturer should design so that, 
initially, no design-centre value for the intended ser- 
vice is exceeded with a bogey electronic device in 
equipment operating at the stated normal supply- 
voltage. 


The Absolute Maximum Rating System is commonly 
used for semiconductor devices. 
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HANDLING OF POWER PLASTIC TRANSISTORS 


PRECAUTIONS FOR PHYSICAL HANDLING OF 
POWER PLASTIC TRANSISTOR [TO-220, 
ISOWATT220, TO-218 (SOT-93), ISOWATT218, 
TO-126 (SOT-32), SOT-82, SOT-194] 


When mounting power transistors certain precau- 
tions must be taken in operations such as bending 
of leads, mounting of heatsink, soldering and re- 
moval of flux residue. If these operations are not 
carried out correctly, the device can be damaged 
or reliability compromised. 


1. Bending and cutting leads 
The bending or cutting of the leads requires 
the following precautions: 


1.1. When bending the leads they must be clam- 
ped tightly between the package and the ben- 
ding point to avoid strain on the package (in 
particular in the area where the leads enter 
the resin) (fig. 1). This also applies to cutting 
the leads (fig. 2). 


1.2. The leads must be bent at a minimum distan- 
ce of 3 mm from the package (fig. 3a). 


Fig. 1 - Bending the leads 


WRONG 
prhs Bender) 


RIGHT 
————— 
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Fig. 3 - Angles for lead wire bending 


$ $371 


1.3. The leads should not be bent at an angle of 
more than 90° and they must be bent only 
once (fig. 3b). 

1.4. The leads must never be bent laterally (fig. 
3c). 


1.5. Check that the tool used to cut or form the 
leads does not damage them or ruin their sur- 
face finish. 


2. Mounting on printed circuit 
During mounting operations be careful not to 
apply stress to the power transistor. 


2.1. Adhere strictly to the pin spacing of the tran- 
sistor to avoid forcing the leads. 


2.2. Leave a suitable space between printed cir- 
Cuit and transistor, if necessary use a spacer. 


2.3. When fixing the device to the printed circuit 
do not put mechanical stress on the transi- 
stor. For this purpose the device should be 
soldered to the printed circuit board after the 
transistor has been fixed to the heatsink and 
the heatsink to the printed circuit board. 


Fig. 2 - Lead forming or cutting mechanism 
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HANDLING OF POWER PLASTIC TRANSISTORS 


3.1. 


Soldering 


In general a transistor should never be expo- 
sed to high temperature for any length of ti- 
me. It is therefore preferable to use soldering 
methods where the transistor is exposed to 
the lowest possible temperatures for a short 
time. 


Tolerable conditions are 260°C for 10 sec or 
350° for 3 sec. The graphs in fig. 4 give an 
idea of the excess junction temperature du- 
ring the soldering process for a TO-220 (Ver- 


Fig. 4 - Junction temperatures during soldering 


4.1. 
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260°C soldering bath 


Exposed to air 


Solder 


20 40 60 80 100 140 180 220 Time (sec) 


Mounting at heatsink 


To exploit best the performance of power tran- 
sistor a heatsink with Rj, suitable for the po- 
wer that the transistor will dissipate must be 
used. 


The plastic packages used by SGS- 
THOMSON for its power transistor (SOT-32, 
SOT-82, SOT-194, TO-220, ISOWATT220, 
TO-218, ISOWATT218) provide for the use of 
a single screw to fix the package to the heat- 
sink. A compression spring (clip) can be suf- 
ficient as an alternative (fig. 5). 


The screw should be properly tightened to en- 


3.2. 


0 


4.2. 


sawatt). It is also important to use suitable 
fixes for the tin baths to avoid deterioration 
of the leads or of the package resin. 


An excess of residual flux between the pins 
of the transistor or in contact with the resin 
can reduce the long-term reliability of the de- 
vice. The solvent for removing excess flux 
must be chosen with care. The use of solvents 
derived from trichloroethylene is not recom- 
mended on plastic packages because the re- 
sidue can cause corrosion. 


$- $631 


350°C soldering bath : 


Exposed to arr 


roy, 
a ee 


Hil ; 15mm 
| 


Solder 


10 20 30 40 50 60 Time(sec) 


sure good contact between the back of the 
package and the heatsink but should not be 
too tight to avoid deformation of the copper 
part (tab) of the package causing breaking of 
the die or separation of the resin from the tab. 


The contact R,, between device and heat- 
sink can be improved by inserting a thin layer 
of silicone grease with fluidity sufficient to 
guarantee perfectly uniform distribution on 
the surface of the tab. The thermal resistan- 
ce with and without silicone grease is given 
in fig. 6. An excessively thick layer or an ex- 
cessive viscosity of the grease can degrade 
the Rth- 
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HANDLING OF POWER PLASTIC TRANSISTORS 


Fig. 5 - SOT-93 mounting examples 


Fig. 6 -Contact thermal resistance vs. insulator 
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Heatsink problems 


The most important aspect from the point of 
view of reliability of a power transistor is that the 
heatsink should be dimensioned to keep the T, 
of the device as low as possible. From the me- 
chanical point of view, however, the heatsink 
must be realized so that it does not damage the 
device. 


The planarity of the contact surface between 
device and heatsink must be <25um for 
TO-220, ISOWATT220, TO-218, ISOWATT218, 
TO-126 (SOT-32), SOT-82, SOT-194. 


Fig. 7 - Device mounting 


heat-sink heat - sink 


5.2. 


5.3. 


If self threading screws are used there must be 
an outlet for the material that is deformed du- 
ring formation of the thread. The diameter @ 
1 (fig. 7) must be large enough to avoid distor- 
tion of the tab during tightening. For this pur- 
pose it may be useful to insert a washer or use 
of the type shown in fig. 8 where the pressure 
on the tab is distributed on a much larger sur- 
face. Sometimes when the hole in the heatsink 
is formed with a punch, around the hole or hol- 
low there may be aring which is lower than the 
heatsink surface. 

This is dangerous because it may lead to distor- 
tion of the tab as mentioned before. 


Avery serious problem is that of the rigidity bet- 
ween heatsink, device and printed circuit 
board. Once the device and the heatsink are 
mechanically connected, and the heatsink is 
fixed to the apparatus frame, the device and the 
PCB are bound together by the leads of the de- 
vices. A solution of this type is extremely dan- 
gerous. 


Fig. 8 - Suggested screw 
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ACCESSORIES AND MOUNTING INSTRUCTIONS 


ISOTOP 


ISOTOP package is designed for high mechanical robustness and optimum heat removal. The basic 
mounting procedures are as follows. 


| - MOUNTING ON HEATSINK 


a 


I1 - HEATSINK SPECIFICATION: 


Flatness ( max concavity or convexity between fixing holes) |< 20 microns 
(0.78 mils) 

Surface Finish + 1.2 microns 
(+ 0.05 mils) 


Fixing Holes D = M4 
L=30+3mm 
(1.181 + 0.012 Inches) 


[2 - MOUNTING SPECIFICATION: 


Torque 1.3+0.2 Nem suggested (MAX 3.0) 
(7.6 + 1.2 LBS e Inches) 
< 0.05 °C/W 


Rth Case/Heatsink (with thermal compound) 
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ACCESSORIES AND MOUNTING INSTRUCTIONS 


ll - CONNECTIONS 


Contact Area (screw version) 


Lead Inductance 


@8- °0,22 


3,1 +0,15 


lll - INSULATION 


Creepage and Clearance Distance pins to base-heatsink 


UL Qualification 


1.3402 Nem 
(7.6 + 1.2 LBS e Inches) 


Not applicable 


45 mm? 


(Cross form). 
Empreinte cruciforme Philips n. 2 


Ceramic 
2500 V.RMS 1 minute 
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ACCESSORIES AND MOUNTING INSTRUCTIONS 


TO-218 (SOT-93) 


z 


ACCESSORY 
ASSEMBLY NUMBER MATERIAL 
TYPE Q. 


CHEESE HEAD NOT AVAILABLE FROM 


SCREWS 
SLOTTED SGS-THOMSON 


INSULATING 
BUSHES 


LOCK { 
WASHERS 

HEXAGON 9 
NUTS 


NOT AVAILABLE FROM 
SGS-THOMSON 


NOT AVAILABLE FROM 
SGS-THOMSON 


NOT AVAILABLE FROM 
SGS-THOMSON 


, NOT AVAILABLE FROM 


Maximum torque (applied to mounting flange) 
Recommended: 0.55 Nm 


Maximum: 1 Nm. 
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SGS-THOMSON 
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ACCESSORIES AND MOUNTING INSTRUCTIONS 


ISOWATT218 


ACCESSORY 
ASSEMBLY NUMBER ‘| MATERIAL 
TYPE Qty 
CHEESE HEAD NOT AVAILABLE FROM 
SGS-THOMSON 


Maximum torque (applied to mounting flange) 
Recommended: 0.55 Nm 
Maximum: 1 Nm. 


LIfe eer 
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ACCESSORIES AND MOUNTING INSTRUCTIONS 


TO-220 


ACCESSORY 
ASSEMBLY NUMBER 


MATERIAL 
NOT AVAILABLE FROM 
SGS-THOMSON 
pf em | 
CDA 3159 MICA 
CDA 3155 B NYLON 

NOT AVAILABLE FROM 
SGS-THOMSON 

NOT AVAILABLE FROM 

SGS-THOMSON 

NOT AVAILABLE FROM - 


CHEESE HEAD 
SCREWS 
SLOTTED 


RECTANGULAR 
WASHER 


MICA 

WASHER 
INSULATING 
BUSHES 


NOT AVAILABLE FROM 
SGS-THOMSON 


SGS-THOMSON 


Maximum torque (applied to mounting flange) 
Recommended: 0.55 Nm 
Maximum: 0.7 Nm. 


{ SGS- 
S/ A settler 
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TO-220 


ACCESSORIES AND MOUNTING INSTRUCTIONS 


ACCESSORY 


ASSEMBLY NUMBER 


MATERIAL 
TYPE 
CHEESE HEAD 
SCREWS 
SLOTTED 


NOT AVAILABLE FROM 


SGS-THOMSON 
INSULATING 


Qty 
BUSHES CDA 3155 B NYLON 
MICA 


SGS-THOMSON 


WASHER NOT AVAILABLE FROM 7 
NOT AVAILABLE FROM 
SGS-THOMSON 


LOCK 
WASHER 
HEXAGON 
NUTS 


NOT AVAILABLE FROM 
SGS-THOMSON 


Maximum torque (applied to mounting flange) 


Recommended: 0.55 Nm 
Maximum: 0.7 Nm. 


£97, Bisouneromes 


61 


ACCESSORIES AND MOUNTING INSTRUCTIONS 


ISOWATT220, 221 


ACCESSORY 


ASSEMBLY NUMBER 


MATERIAL 


CHEESE HEAD 
SCREWS 


NOT AVAILABLE FROM 
SGS-THOMSON 


NOT AVAILABLE FROM 
SGS-THOMSON 


NOT AVAILABLE FROM 
SGS-THOMSON 


NOT AVAILABLE FROM 
SGS-THOMSON 


Maximum torque (applied to mounting flange) 
Recommended: 0.55 Nm 


Maximum: 0.7 Nm. 
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SGS-THOMSON 
YZ. MICROELECTRONICS 


ACCESSORIES AND MOUNTING INSTRUCTIONS 


TO-126, SOT-82, SOT-194, TO-220, TO-218 


% 
oS 


ACCESSORY 
TYPE Qty ASSEMBLY NUMBER MATERIAL 


SPRING 1 | NOT AVAILABLE FROM 
CLIP SGS-THOMSON 


MICA 
WASHER 


SOT-82 FROM 


TO-126 NOT AVAILABLE 
SOT-194 ) SGS-THOMSON 


TO-220 CDA3159 
TO-218 CDA3154 


ISOWATT220, ISOWATT218 


“a 
or 


ACCESSORY 
TYPE Qty ASSEMBLY NUMBER MATERIAL 


NOT AVAILABLE FROM 
SGS-THOMSON 


ky, meh tebe 
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ACCESSORIES AND MOUNTING INSTRUCTIONS 


CDA 3154 


A-0042 


CDA 3155 


[Sutfix| Package | a | | ee | a 
| B | 70-220 | 5.30t05.50 | 3.00t03.10 | 3.83t03.88 | 0.60100.65 | 1.70to 1.80 
SOT-93 | 6.40106.60 | 3.00t03.10 | 4.00t04.05 | 1.3t014 


Material: Nylon Dimensions: mm 


A5f, Bean torments 


ACCESSORIES AND MOUNTING INSTRUCTIONS 


CDA 3159 
0.10 
; oe 
A-0026/ 3 
ee 
CDA 3163 


p31 
(oe) 
NI wo 
wm 
ee 
5] { | | 
10 2 16 


A-00 23/3 


iz 
CDA3163 | Stee! nickel plated tne 
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ah) Pata | 


ELECTROSTATIC DISCHARGE PROTECTION (handling precautions) 


Electronic components have to be protected from 
the hazard of static electricity, from the manufac- 
turing stage down to where they are utilized. 
MOS devices are typically voltage and electrical 
field sensitive; the thin oxide layers can be de- 
stroyed by an electric field. 


Fig. 1 


OXIDE LAYER 


SOURCE 


S* 6903 


This happens mostly because a charged conduc; 
tor, typically a person, is rapidly discharged through 
the device. 


There will be no net charge on any portion of the 
MOS structure when the induced high field exceeds 
the breakdown voltage of the MOS capacitor we 
may have a self-healing break-down, degradation 
or catastrophic failure. 


The failure hazard is not limited to the gate region 
but it could occur wherever two conductive areas 
are separated by a thin insulator. 


POWER MOS devices can generally be conside- 
red less ESD sensitive than MOS I/Cs. 


The input capacitance of a POWER MOS device 
is typically 10 to 200 times larger, and the gate oxi- 
de thickness is similar in size to that of the largest 
MOS |/Cs used. 


As a result, it is common practice not to consider 


Fig. 2 


GATE 
POLISILICON 


$-8320 


Here are the basic static contro! protection rules: 


A - Handle all components in a static-safe work 
area. 


B - Transport all components in static shielding 
containers. 


To comply with the rules the following procedures 
must be set up. 


1 - Static control wrist strap (from a qualified sour- 
ce) used and connected properly. 


2 - Each table top must be protected with a con- 
ductive mat, properly grounded. 


3 - Extensive use of conductive floor mats. 


4 - Static control shoe straps, wearing typically in- 
sulating footwear, such as with crepe or thick 
rubber soles. 


the ESD as dangerous for POWER MOS, but this 5 - lonized air blowers area necessary part of the 
is not alway true, even though they are less sensi- protective Saleen to neutralize static charges 
tive than MOS I/Cs on conductive items. 
6 - Use only the grounded tip variety of soldering 

HANDLING iron. 
SGS-THOMSON has chosen a no-compromise 7 - Single components, tubes, printed circuit cards 
strategy in the MOS ESD protection. From the wa- should always be contained in static shield- 
fer level to the shipping of finished units, each work ing bags; keep our parts in the original bags 
Station and processing of the parts is guaranteed. up to the very last moment on the production 
This is achieved through total adoption of shielding line. 
and grounding media. Our final shipping of the 
parts is performed in antistatic tubes, bags orbo- _ 8 - If bigger containers (tote box) are used for in- 
xes. The suppliers greatest efforts are in vain if the plant transport of devices or PC boards they 
end user does not provide the same level of pro- must be electrically conductive, like the carbon 
tection and care in application. loaded ones. 

Lyf, Spano. 
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ELECTROSTATIC DISCHARGE PROTECTION (handling precautions) 


9 - All tools, persons, testing machines, which be applied before and removed after input si- 
could contact device leads must be conducti- gnals; insertion and removal from sockets 
ve and grounded. should be done with no power applied. 

10 -Avoid using high dielectric materials (like po- | 12 - Filtration, noise suppression, slow voltage sur- 
lystyrene) for sub-assembly construction, sto- ges should be guaranteed on the supply lines. 


Angane VAnsponAton: 13 -Any open (floating) input pin is a potential ha- 
11 -Follow a proper power supply sequence in te- zard to your circuit: ground or short them to 
sting and application. Supply voltage should Vpp whenever possible. 


£37, Brezoneovaowies 
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Ky oGS-THOMSON 


MICROELECTRONICS BUZ10 
N - CHANNEL ENHANCEMENT MODE 
POWER MOS TRANSISTORS 
| TYPE | Voss_| Roston | lo 


TYPICAL Rps(on) = 0.06 

AVALANCHE RUGGED TECHNOLOGY 
100% AVALANCHE TESTED 

REPETITIVE AVALANCHE DATA AT 100°C 
LOW GATE CHARGE 

HIGH CURRENT CAPABILITY 

175°C OPERATING TEMPERATURE 


APPLICATIONS 

HIGH CURRENT, HIGH SPEED SWITCHING 
SOLENOID AND RELAY DRIVERS 
REGULATORS 

DC-DC & DC-AC CONVERTERS 

MOTOR CONTROL, AUDIO AMPLIFIERS 
AUTOMOTIVE ENVIRONMENT (INJECTION, 
ABS, AIR-BAG, LAMPDRIVERS, Etc.) INTERNAL SCHEMATIC DIAGRAM 


D (2) 


TO-220 


G (1) 


ABSOLUTE MAXIMUM RATINGS 


[Symbot[ SS Parameter—*Vatve* 
[io [Drain Gurren cominuous) a Te= 05° <P OCSC~aSSSCSC~C~—r CRS 
iow [rain Curent pulses) ———=SSS*SCS*~C~—rCSSC“‘“‘“‘SC*wsSCSCSC*C*C“‘_AN‘C 
| Ptot | Total Dissipation at Te = 25 °C Po BD 
Jom Humiity Category (IN 40040) ——S=dP ~SCSSC~rSC*S 
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BUZ10 


THERMAL DATA 


Rth)-case | Thermal Resistance Junction-case 
Rth)-amb | Thermal Resistance Junction-ambient 
AVALANCHE CHARACTERISTICS 
lAR Avalanche Current, Repetitive or Not-Repetitive 20 A 
(pulse width limited by T, max, 6 < 1%) 
Eas Single Pulse Avalanche Energy mJ 
(starting T, = 25 °C, Ip = lar, Vop = 25 V) 
Ear Repetitive Avalanche Energy 20 mJ 
(pulse width limited by T, max, 6 < 1%) 


Avalanche Current, Repetitive or Not-Repetitive 
(Tc = 100 °C, pulse width limited by T, max, 5 < 1%) 


lAR 


OFF 
Symbol Parameter Test Conditions 


Viprypss_ |Drain-source Ip=250 nA Ves=0 
Breakdown Voltage 


loss Zero Gate Voltage Vos = Max Rating 
Drain Current (Ves = 0) |Vps = Max Rating 1T,= 125°C 


lass Gate-body Leakage Vés = 2 20'V 
Current (Vps = 0) 


Symbol Test Conditions 
| Vesith) [Gate Threshold Voltage |Vos= Ves Ip= 1 mA 2.4 


Rposion) |Static Drain-source On |Veas=10V Inb=13A 0.07 Q 
Resistance 


DYNAMIC 


Gts (*) | Forward Vops=25V Ip=13A 
Transconductance 


Ciss Input Capacitance Vos=25V f=1MHz Ves=0 
Coss Output Capacitance 
Crss Reverse Transfer 

Capacitance 


SWITCHING 


Turn-on Time Vpop= 30 V Ipb=3A 


Rise Time Res = 50 Q Ves=10V 
ta(off) Turn-off Delay Time 
tt Fall Time 


2/5 
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BUZ10 


ELECTRICAL CHARACTERISTICS (continued) 
SOURCE DRAIN DIODE 


rm ca tame Tease a SRE ine 


Isp Source-drain Current 20 
Isom Source-drain Current 80 
(pulsed) 


| Vso («) [Forward On Voltage Iso=40A Ves=0 | = 40 Iso=40A Ves=0 | Vas = 


ee Recovery Isp = 20A_ di/dt = 100 A/us 
Time Vpop =15V_ T,= 150°C 
Reverse Recovery 
Charge 

(+) Pulsed Pulse duration = 300 us, duty cycle 15% 


Safe Operating Area Thermal Impedance 


GC27250 GC20930 
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BUZ10 


Transfer Characteristics 


GC27270 
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Gate Charge vs Gate-Source Voltage 


GC27310 
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Transconductance 
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Maximum Drain Current vs Temperature 


GC27300 
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SGS-THORISON 
MICROELECTRONICS 


Normalized Gate Threshold Voltage vs 
Temperature 
GC27331 
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Source-Drain Diode Forward Characteristics 


BUZ10 


Normalized On Resistance vs Temperature 
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MICROELECTRONICS BUZ11Fl 
N - CHANNEL ENHANCEMENT MODE 
POWER MOS TRANSISTORS 
TYPE | Voss | Rosiom | lo | 


BUZ11Fl 50 V < 0.04 Q 21A 
TYPICAL Rogion) = 0.03 Q 

AVALANCHE RUGGED TECHNOLOGY 
100% AVALANCHE TESTED 

REPETITIVE AVALANCHE DATA AT 100°C 
LOW GATE CHARGE 


HIGH CURRENT CAPABILITY 
175°C OPERATING TEMPERATURE 


APPLICATIONS ISOWATT220 
HIGH CURRENT, HIGH SPEED SWITCHING 
SOLENOID AND RELAY DRIVERS 
REGULATORS 

DC-DC & DC-AC CONVERTERS 

MOTOR CONTROL, AUDIO AMPLIFIERS 
AUTOMOTIVE ENVIRONMENT (INJECTION, INTERNAL SCHEMATIC DIAGRAM 
ABS, AIR-BAG, LAMPDRIVERS, Etc.) a 


ABSOLUTE MAXIMUM RATINGS 


BUZ11 BUZ11Fl 
50 


Ves Gate-source Voltage 


May 1993 


BUZ11/Fl 


THERMAL DATA 


| 0-220 tSOWATTZz—0| 
| Rthj-amb | Thermal Resistance Junction-ambient Max 


AVALANCHE CHARACTERISTICS 


lAR Avalanche Current, Repetitive or Not-Repetitive 
(pulse width limited by T, max, 6 < 1%) 

Eas Single Pulse Avalanche Energy 
(starting T, = 25 °C, Ip = lar, Vop = 25 V) 


Ear Repetitive Avalanche Energy 
(pulse width limited by Tj max, 6 < 1%) 


IAR Avalanche Current, Repetitive or Not-Repetitive 
(Tc = 100 °C, pulse width limited by T, max, 6 < 1%) 


ELECTRICAL CHARACTERISTICS (Tcase = 25 °C unless otherwise specified) 
OFF 


Symbol! Parameter 
Viprypss_ |Drain-source IDb=250 uA Ves=0 
Breakdown Voltage 
Ipss Zero Gate Voltage Vps = Max Rating 
Drain Current (Vas = 0) |Vps = Max Rating 1T,= 125°C 


Iass Gate-body Leakage Ves=+20V 
Current (Vps = 0) 


ON (*) 


Rps(on) |Static Drain-source On |Vas=10V Ip=18A 0.03 | 0.04 Q 
Resistance 


DYNAMIC 


Gis (*) | Forward Vos=15V Ip=18A 10 16 S 
Transconductance 
pF 


Ciss Input Capacitance Vos=25V f=1MHz Ves=0 1130 | 1500 
480 | 650 pF 
140 | 200 pF 


Output Capacitance 
Reverse Transfer 
Capacitance 


SWITCHING 


Turn-on Time 

Rise Time 

Turn-off Delay Time 
Fall Time 


Test Conditions | Min. 


Vop= 30 V Ip=3A 
Res = 50 Q Ves=10V 


Typ. | Max. | 
40 60 
145 210 ns 


220 320 ns 
135 200 ns 
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ELECTRICAL CHARACTERISTICS (continued) 
SOURCE DRAIN DIODE 


[Symbor [Parameter [Test Conditions | win. | Typ. [ Max. | Unit_ 


Isp Source-drain Current 36 A 
IspM Source-drain Current 144 A 
(pulsed) 
Reverse Recovery 
Charge 


Reverse Recovery Isp = S6A di/dt = 100 A/us 
*) Pulsed. Pulse duration = 300 us, duty cycle 1.5% 


Time Vpp=30V T,=150°C 


Safe Operating Area For TO-220 Safe Operating Area For ISOWATT220 
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Derating Curve For TO-220 
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Output Characteristics 
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Derating Curve For ISOWATT220 
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Maximum Drain Current vs Temperature 
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Normalized On Resistance vs Temperature 
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Gate Charge vs Gate-Source Voltage 
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Source-Drain Diode Forward Characteristics 
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N - CHANNEL ENHANCEMENT MODE 
POWER MOS TRANSISTORS 


[WWPE [Voss | Rosen | e 


TYPICAL Rpsvon) = 0.048 Q 

AVALANCHE RUGGED TECHNOLOGY 
100% AVALANCHE TESTED 

REPETITIVE AVALANCHE DATA AT 100°C 
LOW GATE CHARGE 

HIGH CURRENT CAPABILITY 

175°C OPERATING TEMPERATURE 


APPLICATIONS 

HIGH CURRENT, HIGH SPEED SWITCHING 
SOLENOID AND RELAY DRIVERS 
REGULATORS 

DC-DC & DC-AC CONVERTERS 

MOTOR CONTROL, AUDIO AMPLIFIERS 
AUTOMOTIVE ENVIRONMENT (INJECTION, 
ABS, AIR-BAG, LAMPDRIVERS, Etc.) INTERNAL SCHEMATIC DIAGRAM 


D (2) 


$:(3) 


ABSOLUTE MAXIMUM RATINGS 


rsymbot| ——SsParameter |S 
[vs [Base Vas enw) 
[Voc |Drain- gate Voltage (Ros= 20k) ——=S~*dt=S'C“‘“‘CSCSC*‘*SO™NCO#*é“‘é“C‘SCO 
one cure eons aE [ar 
Fer Toll Dissipation at 7.228% | 80 
[Tag [Storage Temperature ——=S=~*~“*‘“‘=*~*dSCSCSC*C“‘*‘“‘ ROT C*dC 
[71 |Max. Operating Junction Temperature ——=«|SSSCS*=~*~ésBSCSC*“‘“‘SC*d;CSYO™W 
JOIN Humicty Category (OIN 40040) =~] SSCt*=“*~sS*~“‘*~*~*dSC*S 
[ec ciimatic Category (ONIEC 684) «| ——SCSCwNGSSSC«dYSC 
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BUZ11A 


THERMAL DATA 


Rthj-case |Thermal Resistance Junction-case 
Rthj-amb | Thermal Resistance Junction-ambient 
AVALANCHE CHARACTERISTICS 
S™SCSarameterSSC*dYSC atu =i‘ 
IAR Avalanche Current, Repetitive or Not-Repetitive 27 A 
(pulse width limited by T, max, 6 < 1%) 
Eas Single Pulse Avalanche Energy 140 mJ 
(starting T, = 25 °C, Ip = lan, Voo = 25 V) 
Ear Repetitive Avalanche Energy 35 md 
(pulse width limited by T, max, 6 < 1%) 


Avalanche Current, Repetitive or Not-Repetitive 
(Tc = 100 °C, pulse width limited by T, max, 8 < 1%) 


ELECTRICAL CHARACTERISTICS (Tcase = 25 °C unless otherwise specified) 


OFF 
Symbol Test Conditions 
Visrypss |Drain-source Ipb=250 uA Ves=0 
Breakdown Voltage 
lpss Zero Gate Voltage Vos = Max Rating 250 LA 
Drain Current (Vas = 0) |Vps = Max Rating 1T,;= 125°C 1000 uA 
lass Gate-body Leakage Vas=+20V 
Current (Vps = 0) 


ON () 


Rpsion) |Static Drain-source On |Ves=10V Ip=15A 0.048 | 0.055 
Resistance 


DYNAMIC 


gts (*) |Forward Vos=25V Ip=15A 
Transconductance 


Ciss Input Capacitance Vos=25V f=1MHz Ves=0 
Coss Output Capacitance 
Criss Reverse Transfer 

Capacitance 


V 
Q 


SWITCHING 


Turn-on Time Vop= 30 V Ip=3A 


Rise Time Res = 502 Ves=10V 
td(off) Turn-off Delay Time 
tf Fall Time 
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ELECTRICAL CHARACTERISTICS (continued) 
SOURCE DRAIN DIODE 


Source-drain Current 
are “sl Current 


Reverse Recovery Isp =27A_ di/dt = 100 A/us 
Time Vpn =30V T,=150°C 
Reverse Recovery 
Charge 

(+) Pulsed. Pulse duration = 300 us, duty cycle 15% 


Safe Operating Area Thermal 
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Transfer Characteristics 
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Gate Charge vs Gate-Source Voltage 
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Transconductance 
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Normalized On Resistance vs Temperature 
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ky SGS-THOMSON 


MICROELECTRONICS BUZ21 
N - CHANNEL ENHANCEMENT MODE 
POWER MOS TRANSISTORS 
[Wee [Vous | Focen [| 


TYPICAL Rpsvon) = 0.09 2 

AVALANCHE RUGGED TECHNOLOGY 
100% AVALANCHE TESTED 

REPETITIVE AVALANCHE DATA AT 100°C 
LOW GATE CHARGE 

HIGH CURRENT CAPABILITY 

175°C OPERATING TEMPERATURE 


APPLICATIONS 

HIGH CURRENT, HIGH SPEED SWITCHING 
SOLENOID AND RELAY DRIVERS 
REGULATORS 

DC-DC & DC-AC CONVERTERS 

MOTOR CONTROL, AUDIO AMPLIFIERS 
AUTOMOTIVE ENVIRONMENT (INJECTION, 
ABS, AIR-BAG, LAMPDRIVERS, Etc.) INTERNAL SCHEMATIC DIAGRAM 


D (2) 


ABSOLUTE MAXIMUM RATINGS 


Jon Humiaty Category (OIN40080) STSCiSCSCSC“‘~*~*rSCS 
y]ie6 climate Category (DIN TEC 68-) = ~SCSCSC*~*~CSSSOBSSSSC*dSCSCS 
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BUZ21 


THERMAL DATA 


Rthj-case |Thermal Resistance Junction-case 
Rth)-amb | Thermal Resistance Junction-ambient 
AVALANCHE CHARACTERISTICS 
IAR Avalanche Current, Repetitive or Not-Repetitive 21 A 
(pulse width limited by T, max, 5 < 1%) 
Single Pulse Avalanche Energy 
(starting T, = 25 °C, Ip = lan, Vop = 25 V) 


ee ee 
Ear Repetitive Avalanche Energy 15 mJ 
(pulse width limited by T; max, 6 < 1%) 
) 


Avalanche Current, Repetitive or Not-Repetitive 
(Tc = 100 °C, pulse width limited by T,; max, § < 1% 


ELECTRICAL CHARACTERISTICS (Tcase = 25 °C unless otherwise specified) 
OFF 


Vipryoss |Drain-source Ipb=250 nA Ves=0 100 
Breakdown Voltage 
loss Zero Gate Voltage Vps = Max Rating 250 LA 
Drain Current (Vas = 0) |Vps = Max Rating 9 1T,= 125°C 1000 pA 
lass Gate-body Leakage Ves=+20V + 
Current (Vps = 0) 


DYNAMIC 


Ots (*) |Forward Vops=15V IpD=9A 
Transconductance 
800 1100 pF 
200 300 pF 
40 60 pF 


Ciss Input Capacitance Vpops=25V f=1MHz Ves=0 
Output Capacitance 
Reverse Transfer 

Capacitance 


SWITCHING 


Turn-on Time Vpp=30 V IDp=3A 


Rise Time Res = 509 Ves=10V 
td(off) Turn-off Delay Time 
tf Fall Time 


sth Ky S&S-THomson 
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BUZ21 


ELECTRICAL CHARACTERISTICS (continued) 
SOURCE DRAIN DIODE 


[Symboi [Parameter [Test Conditions| Win. | Typ. | Wax. | Unit 


Isp Source-drain Current 21 A 
IspmM Source-drain Current 84 A 
(pulsed) 


Reverse Recovery Isp = 19A_ di/dt = 100 A/us 
Time Vpp =20V_ T,= 150°C 

Reverse Recovery 
Charge 
(*) Pulsed. Pulse duration = 300 us, duty cycle 1.5 % 


Safe Operating Area Thermal Impedance 
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BUZ21 


Transfer Characteristics 
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Normalized Gate Threshold Voltage vs Normalized On Resistance vs Temperature 
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ky oGS-THOMSON BUZ71 


MICROELECTROMICS BUZ71Fl 
N - CHANNEL ENHANCEMENT MODE 
POWER MOS TRANSISTORS 


TYPE | Voss | Rosin | to | 
BUZ71 50 V < 0.1 9 18A 
BUZ71Fl 50 V < 0.1 Q 12A 
TYPICAL Ros(on) = 0.06 2 

AVALANCHE RUGGED TECHNOLOGY 

100% AVALANCHE TESTED 

REPETITIVE AVALANCHE DATA AT 100°C 
LOW GATE CHARGE 


HIGH CURRENT CAPABILITY 
175°C OPERATING TEMPERATURE 


APPLICATIONS ISOWATT220 
HIGH CURRENT, HIGH SPEED SWITCHING 
SOLENOID AND RELAY DRIVERS 
REGULATORS 

DC-DC & DC-AC CONVERTERS 

MOTOR CONTROL, AUDIO AMPLIFIERS 
AUTOMOTIVE ENVIRONMENT (INJECTION, INTERNAL SCHEMATIC DIAGRAM 
ABS, AIR-BAG, LAMPDRIVERS, Etc.) es 


ABSOLUTE MAXIMUM RATINGS 


eae ee ee 

Voar 
[to [Drain Current (continuous) atTe=25°O | 18 —S«d=SS tC 
loom Drain Current (pulsed) 
Pix [Total Dissipation atTe= 25°C —SSs|=SCiSSC*dSC(‘ésOWSCO™#*dS;CW CS 
Insulation Withstand Voltage (DC) hee ae SS 
[|i Humicity Category (DIN 4000) S| SSC~—<—iSC‘C~‘~‘~*~*rSC*S 
[IEC Climatic Category ONTEC GS-1) «| SSCTSOBS | 
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BUZ71/Fl 


THERMAL DATA 


| Rthycase | Thermal Resistance Junction-case Max 
| Riny-amb | Thermal Resistance Junction-ambient Max 62.5 


noe 
4 


AVALANCHE CHARACTERISTICS 
lAR Avalanche Current, Repetitive or Not-Repetitive 18 A 
(pulse width limited by T, max, 6 < 1%) 
AR 
lAR 


E 
(starting T, = 25 °C, Ip = lar, Von = 25 V) 
E Repetitive Avalanche Energy 15 mJ 
(pulse width limited by T, max, 6 < 1%) 


ELECTRICAL CHARACTERISTICS (Tcase = 25 °C unless otherwise specified) 


OFF 
Symbol Test Conditions Typ. 
0 


ViprR)pss_ |Drain-source Ip=250 nA Ves=0 5 
Breakdown Voltage 
lpss Zero Gate Voltage Vos = Max Rating 250 LA 
Drain Current (Vas = 0) |Vps = Max Rating T,= 125°C 1000 WA 
less Gate-body Leakage Ves=+20V 
Current (Vps = 0) 


Avalanche Current, Repetitive or Not-Repetitive 
(Tc = 100 °C, pulse width limited by T, max, 6 < 1%) 


Rps(on) |Static Drain-source On |Vas=10V Ip=9A 
Resistance 


(*) Forward Vops=25V Ip= 9A 
Transconductance 


in ye 
ode 


Input Capacitance Vos=25V f=1MHz Ves=0 
Output Capacitance 
Reverse Transfer 


Capacitance 


Turn-on Time Vpp=30 V IDp=3A 


Rise Time Res = 500 Veas=10V 
Turn-off Delay Time 
Fall Time 


{ SGS-THOMSO 
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ELECTRICAL CHARACTERISTICS (continued) 
SOURCE DRAIN DIODE 


Symbol Test Conditions 


Isp Source-drain Current 
IspmM Source-drain Current 
(pulsed) 


| Vso (*) [Forward On Voltage Isp = 36 A Veas=0 


Yet) [rower Recovery Isp =18A_ di/dt = 100 A/us 
Time Vpp =15V_ T,= 150 °C 
Reverse Recovery 
Charge 

(«) Pulsed. Pulse duration = 300 us, duty cycle 15% 


Safe Operating Area For TO-220 Package Safe Operating Area For ISOWATT220 Package 
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BUZ71/Fl 


Derating Curve For TO-220 Package 
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Derating Curve For ISOWATT220 Package 
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Normalized On Resistance vs Temperature 
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Gate Charge vs Gate-Source Voltage 


GC27421 


sc 
ee Aaa ee aie 
ff) Soo 
POAT Tesren 
CZ E 
Pecos: 
POO 


) 15 20 Qg(nC) 


Normalized Gate Threshold Voltage vs 
Temperature 


GC27331 


Med le ee eg 
Pt Tt | | | ves=ves | 
Bee ae ed 


Ves(th) 
norm 


—56 100 TCC) 
Source-Drain Diode Forward Characteristics 


GC27350 


CO 
LOE 


5/5 
SGS-THOMSON ———__-___ 
MICROELECTRONICS 


ky SGS-THOMSON BUZ71A 


MICROELECTRONICS BUZ71 AFI 
N - CHANNEL ENHANCEMENT MODE 
POWER MOS TRANSISTORS 
[wee [Woes | Rosen [te 


BUZ71AFI 50 V < 0.120 11A 
TYPICAL Ros(on) = 0.1 Q 

AVALANCHE RUGGED TECHNOLOGY 
100% AVALANCHE TESTED 

REPETITIVE AVALANCHE DATA AT 100°C 
LOW GATE CHARGE 


HIGH CURRENT CAPABILITY 
175°C OPERATING TEMPERATURE 


APPLICATIONS ISOWATT220 
HIGH CURRENT, HIGH SPEED SWITCHING 
SOLENOID AND RELAY DRIVERS 
REGULATORS 

DC-DC & DC-AC CONVERTERS 

MOTOR CONTROL, AUDIO AMPLIFIERS 
AUTOMOTIVE ENVIRONMENT (INJECTION, INTERNAL SCHEMATIC DIAGRAM 
ABS, AIR-BAG, LAMPDRIVERS, Etc.) ee 


ABSOLUTE MAXIMUM RATINGS 


Storage Temperature -65 to 175 


T; Max. Operating Junction Temperature 175 
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BUZ71A/BUZ71AFI 


THERMAL DATA 


TO-220 | ISOWATT220| —_— 


Rthy-case | Thermal Resistance Junction-case Max 
ax 


| Rename | Thermal Resistance Junction-ambient M 


AVALANCHE CHARACTERISTICS 
lAR Avalanche Current, Repetitive or Not-Repetitive 16 A 
(pulse width limited by T, max, 6 < 1%) 
Eas Single Pulse Avalanche Energy 50 mJ 
(starting T, = 25 °C, Ip = lan, Vop = 25 V) 
Ear Repetitive Avalanche Energy 10 mJ 
(pulse width limited by T, max, 6 < 1%) 
IAR Avalanche Current, Repetitive or Not-Repetitive 11 A 
(Tc = 100 °C, pulse width limited by T, max, 5 < 1%) 
ELECTRICAL CHARACTERISTICS (Tease = 25 °C unless otherwise specified) 
OFF 


Symbol Parameter Test Conditions 
Viprypss |Drain-source Ip=250 nA Ves=0 5 
Breakdown Voltage 
Ipss Zero Gate Voltage Vos = Max Rating 250 LA 
Drain Current (Ves = 0) |Vps = Max Rating 1T,= 125°C 1000 uA 
lass Gate-body Leakage Ves=+20V 
Current (Vps = 0) 
ON (*) 


Symbol Test Conditions 
Gate Threshold Voltage |Vos = Ves_In= 1mA 


Rps(on) |Static Drain-source On |Vas=10V Ip=8A 
Resistance 


DYNAMIC 


Symbol Test Conditions 


Ots (*) Forward Vps=25V Ip=8A 
Transconductance 


Ciss Input Capacitance Vos=25V f=1MHz Ves=0 
Coss Output Capacitance 
Crss Reverse Transfer 

Capacitance 


SWITCHING 
Turn-on Time Vpp=25V IDpb=8A 
Rise Time Res = 50 Q Ves=10V 
tao) | Turn-off Delay Time 
tr Fall Time 
2/5 
‘Ti SGS-THOMSON 
Sf MICROELECTROMICS 


BUZ71A/BUZ71AFI 


ELECTRICAL CHARACTERISTICS (continued) 
SOURCE DRAIN DIODE 


Symbol Test Conditions 


Source-drain Current 
Source-drain Current 
(pulsed) 


Forward On Voltage Isp = 32 A Ves=0 


Reverse Recovery Isp = 16A_ di/dt = 100 A/us 
Time Vpopo=25V_ T,= 150 uC 
Reverse Recovery 
Charge 

(*) Pulsed. Pulse duration = 300 ps, duty cycle 1.5 % 


Safe Operating Area For TO-220 Safe Operating Area For ISOWATT220 


GC28050 GC28060 
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BUZ71A/BUZ71AFI 


Derating Curve For TO-220 
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Output Characteristics 
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Maximum Drain Current vs Temperature 
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Normalized On Resistance vs Temperature 
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Gate Charge vs Gate-Source Voltage 
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f SGS-THOMSON 
SF WicROELECTROMICS BUZ72A 


N - CHANNEL ENHANCEMENT MODE 
POWER MOS TRANSISTORS 


[Wee [Voss | Rosen [lo 


TYPICAL Rosvon) = 0.23 Q 

AVALANCHE RUGGED TECHNOLOGY 
100% AVALANCHE TESTED 

REPETITIVE AVALANCHE DATA AT 100°C 
LOW GATE CHARGE 

HIGH CURRENT CAPABILITY 

175°C OPERATING TEMPERATURE 


APPLICATIONS 

HIGH CURRENT, HIGH SPEED SWITCHING 
SOLENOID AND RELAY DRIVERS 
REGULATORS 

DC-DC & DC-AC CONVERTERS 

MOTOR CONTROL, AUDIO AMPLIFIERS 
AUTOMOTIVE ENVIRONMENT (INJECTION, 
ABS, AIR-BAG, LAMPDRIVERS, Etc.) INTERNAL SCHEMATIC DIAGRAM 


D (2) 


ABSOLUTE MAXIMUM RATINGS 


S 


[unit | 
i 
| 

Te) 


|__| IEC Climatic Category (DIN IEC 68-1) 55/150/56 
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BUZ72A 


THERMAL DATA 


Rthy-case | Thermal Resistance Junction-case 
Rth)-amb |Thermal Resistance Junction-ambient 
AVALANCHE CHARACTERISTICS 


lAR Avalanche Current, Repetitive or Not-Repetitive 11 A 
(pulse width limited by Tj; max, 6 < 1%) 


Single Pulse Avalanche Energy mJ 
(starting T, = 25 °C, Ip = lar, Vop = 25 V) 


Ear Repetitive Avalanche Energy mJ 
(pulse width limited by T; max, 6 < 1%) 

lAR Avalanche Current, Repetitive or Not-Repetitive 7 A 
(Tc = 100 °C, pulse width limited by T, max, 6 < 1%) 


ELECTRICAL CHARACTERISTICS (Tcase = 25 °C unless otherwise specified) 
OFF 


Vipryoss_ |Drain-source Ip=250 nA Ves=0 
Breakdown Voltage 
Ipss Zero Gate Voltage Vos = Max Rating 
Drain Current (Vas = 0) |Vps = Max Rating 1T,= 125°C 


lass Gate-body Leakage Ves=+20V 
Current (Vps = 0) 


Symbol Test Conditions : 
Gate Threshold Voltage |Vos = Ves !p = 250 pA 2 4 


Rposion) |Static Drain-source On |Veas=10V IpD=5A 0.23 | 0.25 Q 
Resistance 


DYNAMIC 


Ots (*) |Forward Vos=25V Ip=5A 
Transconductance 


Ciss Input Capacitance Vps=25V f=1MHz Ves=0 
Coss Output Capacitance 
Crss Reverse Transfer 

Capacitance 


SWITCHING 


Turn-on Time Vop= 50 V Ip=5.5A 


Rise Time Res = 4.7Q Ves =10V 
taoft) | Turn-off Delay Time 
tf Fall Time 
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ELECTRICAL CHARACTERISTICS (continued) 
SOURCE DRAIN DIODE 


Symbol Test Conditions 


Isp Source-drain Current ca 
ISDM Source-drain Current 44 
(pulsed) 


| Vso (+) [Forward On Voltage Isp = 22 Iso=22A Ves=0 | Iso=22A Ves=0 | = 


Yeo) [Foran Recovery Isp = 11A di/dt = 100 A/us 
Time Vpp=20V T,= 150°C 
Reverse Recovery 
Charge 

(*) Pulsed: Pulse duration = 300 us, duty cycle 1.5% 


Safe Operating Area Thermal Impedance 
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Transfer Characteristics 


GC29820 
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Maximum Drain Current vs Temperature 
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Normalized Gate Threshold Voltage vs 
Temperature 
C29880 
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Normalized On Resistance vs Temperature 
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N - CHANNEL ENHANCEMENT MODE 
POWER MOS TRANSISTORS 


[WE [Wess | Rosen | 


» TYPICAL Rogoon) = 1.65 Q 

» AVALANCHE RUGGED TECHNOLOGY 

=» 100% AVALANCHE TESTED 

» REPETITIVE AVALANCHE DATA AT 100°C 


APPLICATIONS 

a HIGH CURRENT, HIGH SPEED SWITCHING 

a SWITCH MODE POWER SUPPLIES (SMPS) 

a CHOPPER REGULATORS, CONVERTERS, 
MOTOR CONTROL, LIGHTING FOR 
INDUSTRIAL AND CONSUMER 
ENVIRONMENT 


INTERNAL SCHEMATIC DIAGRAM 
D (2) 


ABSOLUTE MAXIMUM RATINGS 


Drain-source Voltage (Ves = 0) 
Drain- gate Voltage (Res = 20 kQ) 
Gate-source Voltage 


Drain Current (continuous) at Te = 30 °C 
Drain Current (pulsed) 


| Prot__| Total Dissipation at Te = 25 °C 
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THERMAL DATA 


Rthj-case |Thermal Resistance Junction-case 
Rthy-amb | Thermal Resistance Junction-ambient 
AVALANCHE CHARACTERISTICS 
IAR Avalanche Current, Repetitive or Not-Repetitive 3.8 A 
(pulse width limited by T, max, 5 < 1%) 
Eas Single Pulse Avalanche Energy 100 md 
(starting T, = 25 °C, Ip = lar, Vop = 50 V) 
Ear Repetitive Avalanche Energy mJ 
(pulse width limited by Tj; max, 6 < 1%) 
[| ah Bvelanene Current, Repetitive or Not-Repetitive 2.3 A 
) 


(Tc = 100 °C, pulse width limited by T, max, § < 1% 


ELECTRICAL CHARACTERISTICS (Tcase = 25 °C unless otherwise specified) 


OFF 
[Symbol | Parameter [Test Conditions | Win. | Typ. | Max | Unit 


Viprypss |Drain-source Ip=250 uA Ves=0 
Breakdown Voltage 
Ipss Zero Gate Voltage Vos = Max Rating 250 A 
Drain Current (Vas = 0) |Vps = Max Rating Tj= 125°C 1000 LA 
lass Gate-body Leakage Ves=+20V 
Current (Vps = 0) 


Static Drain-source On |Ves=10V Ip=1.5A 
Resistance 


DYNAMIC 
Symbol Test Conditions 


Ots (*) Forward Vops=25V Ip=1.5A 
Transconductance 


iss Input Capacitance Vos=25V f=1MHz Ves=0 
Coss Output Capacitance 
Crss Reverse Transfer 
Capacitance 


SWITCHING 


Turn-on Time Vpp=175 V ID=2A 


Rise Time Res = 502 Ves=10V 
taoft) | Turn-off Delay Time 
tt Fall Time 
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ELECTRICAL CHARACTERISTICS (continued) a 
SOURCE DRAIN DIODE 


Isp Source-drain Current 3.8 
Isom Source-drain Current 16 
(pulsed) 


Reverse Recovery Heer S2A Vega @ —__ =4A di/dt = 100 A/us 
Time Vpp=100V_ T,= 150°C 

Reverse Recovery 
Charge 
(*) Pulsed: Pulse duration = 300 ps, duty cycle 1.5% 


Safe Operating Area Thermal Impedance 
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Transfer Characteristics 
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Maximum Drain Current vs Temperature 
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Normalized Gate Threshold Voltage vs 
Temperature 
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Normalized On Resistance vs Temperature 
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MICROELECTRONICS BUZ80FI 


N - CHANNEL ENHANCEMENT MODE 
POWER MOS TRANSISTOR 


am 
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Paes 
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BUZ80FI 800 V <4Q 24K 
TYPICAL Rosen) = 3.3 Q 

AVALANCHE RUGGEDNESS TECHNOLOGY 
100% AVALANCHE TESTED 

REPETITIVE AVALANCHE DATA AT 100°C 
LOW INPUT CAPACITANCE 

LOW GATE CHARGE 

APPLICATION ORIENTED 
CHARACTERIZATION TO-220 


ISOWATT220 


APPLICATIONS 

s HIGH CURRENT, HIGH SPEED SWITCHING 
a» SWITCH MODE POWER SUPPLIES (SMPS) 
es CONSUMER AND INDUSTRIAL LIGHTING 


DC-AC INVERTERS FOR WELDING INTERNAL SCHEMATIC DIAGRAM 
EQUIPMENT AND UNINTERRUPTIBLE D (2) 
POWER SUPPLY (UPS) 


ABSOLUTE MAXIMUM RATINGS 


BUZ80FI 


(continuous) at T. = 100 °C 
( 


Insulation Withstand Voltage (DC) a ae 2000 
Storage Temperature -65 to 150 


April 1993 1/7 


T, Max. Operating Junction Temperature 


(e) Pulse width limited by safe operating area 


BUZ80/Fl 


THERMAL DATA 


Rthy-amb |Thermal Resistance Junction-ambient Max 62.5 °C/W 
Rtho-sink | Thermal Resistance Case-sink Typ 
Ty Maximum Lead Temperature For Soldering Purpose 


AVALANCHE CHARACTERISTICS 
IAR Avalanche Current, Repetitive or Not-Repetitive 3.4 A 
(pulse width limited by T,; max, 6 < 1%) 
Eas Single Pulse Avalanche Energy 180 md 
(starting T, = 25 °C, Ip = lar, Vop = 50 V) 
Ear Repetitive Avalanche Energy 4.8 mJ 
(pulse width limited by T, max, 6 < 1%) 
lAR Avalanche Current, Repetitive or Not-Repetitive 
(Tc = 100 °C, pulse width limited by T, max, 5 < 1%) 


ELECTRICAL CHARACTERISTICS (Tcase = 25 °C unless otherwise specified) 
OFF 


Viprypss |Drain-source Ipb=250unA Ves=0 
Breakdown Voltage 
Ipss Zero Gate Voltage Vos = Max Rating 
Drain Current (Ves = 0) |Vps = Max Rating x 0.8 T.= 125°C 


Iass Gate-body Leakage Ves=+20V 
Current (Vps = 0) 


Ip=1.7A 
Ipb=1.7A Te = 100°C 


DYNAMIC 


Gis (*) |Forward Vos > Ipion) X Ros(on)max Ip=1.7A 1 3.5 
Transconductance 


Ciss Input Capacitance Vps=25V f=1MHz Ves=0 650 
Coss Output Capacitance 
Crss Reverse Transfer 

Capacitance 
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ELECTRICAL CHARACTERISTICS (continued) 
SWITCHING ON 


[Parameter [Test Gonations | min. | Typ. | Max. | Unit 


Turn-on Time Vpop=30V Ip=2.1A 50 ns 
110 ns 


Rise Time Re = 50 Q Ves =10V 
(see test circuit, figure 3) 
Vpp= 640 V Ip=3A 

Re = 50 Q Ves =10V 
(see test circuit, figure 5) 


Vpp = 400 VV Ip=3A Ves=i10V 


Turn-on Current Slope 


Total Gate Charge 
Gate-Source Charge 
Gate-Drain Charge 


tr(voff) Off-voltage Rise Time |Vpp=640V Ip=3A Ve ns 
tt Fall Time Re=502 Ves=10V ns 
te Cross-over Time (see test Circuit, figure 5) on ae ns 


SOURCE DRAIN DIODE 


Symbol Test Conditions 


Source-drain Current 
Source-drain Current 


Reverse Recovery Isp =3A di/dt = 100 A/us 
Time Vpp=80V_ T,= 150°C 
Reverse Recovery (see test circuit, figure 5) 
Charge 

Reverse Recovery 

Current 


) Pulsed Pulse duration = 300 us, duty cycle 15% 
(e) Pulse width limited by safe operating area 


Safe Operating Areas For TO-220 Safe Operating Areas For ISOWATT220 
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Thermal Impedeance For TO-220 
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Turn-on Current Slope 


GC34220 
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BUZ80/FI 


Fig. 1: Unclamped Inductive Load Test Circuits Fig. 2: Unclamped Inductive Waveforms 


V(BR)DSS 
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Fig. 3: Switching Times Test Circuits For Fig. 4: Gate Charge Test Circuit 
Resistive Load 
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Fig. 5: Test Circuit For Inductive Load Switching 
And Diode Reverse Recovery Time 
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fq, SGS-THOMSON —S__BUZBDA 
AY# wacsoeuecrnomes = BUZ80AFI 


N - CHANNEL ENHANCEMENT MODE 
POWER MOS TRANSISTOR 


a 
BUZ80A 800 V <3 Q 3.8A 
BUZ80AFI 800 V <3Q 2.4 A 
TYPICAL Rpston) = 2.5 

AVALANCHE RUGGED TECHNOLOGY 

100% AVALANCHE TESTED 

REPETITIVE AVALANCHE DATA AT 100°C 
LOW INPUT CAPACITANCE 

LOW GATE CHARGE 


APPLICATION ORIENTED 
CHARACTERIZATION 


ISOWATT220 


APPLICATIONS 

» HIGH CURRENT, HIGH SPEED SWITCHING 

» SWITCH MODE POWER SUPPLIES (SMPS) 

» CONSUMER AND INDUSTRIAL LIGHTING 

e DC-AC INVERTERS FOR WELDING INTERNAL SCHEMATIC DIAGRAM 
EQUIPMENT AND UNINTERRUPTIBLE 
POWER SUPPLY (UPS) 


ABSOLUTE MAXIMUM RATINGS 


Drain-source Voltage (Ves = 0) |, eA 
Drain- gate Voltage (Ras = 20 kQ) 800 | ov 
ae 
a 
an 
Lael 


V 

V 
v 
tp [Drain Current (continuous) atTe=25°C | ae ~<a Sd 
to [Drain Current (continuous) at Te= 100°C | 29 —~i| sta —«dtCA 
A 
[erating Factor SSSS*~<“~*~*~é~SC~‘“‘ ;S*C*dCSC*C‘i CP 
Insulation Withstand Voltage (DC) == 
Max. Operating Junction Temperature 


(e) Pulse width limited by safe operating area 
April 1993 1/7 
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THERMAL DATA 


| Rihy-case_ | Thermal Resistance Junction-case Max 1.25 


Thermal Resistance Junction-ambient Max 
Thermal Resistance Case-sink Typ 
Maximum Lead Temperature For Soldering Purpose 


Rthy-amb 
Rthe-sink 
Ty 


AVALANCHE CHARACTERISTICS 
lAR Avalanche Current, Repetitive or Not-Repetitive 3.8 
(pulse width limited by T, max, 6 < 1%) 
Eas Single Pulse Avalanche Energy 200 
(starting T, = 25 °C, Ip = lar, Vop = 50 V) 
Ear Repetitive Avalanche Energy 
(pulse width limited by T, max, 6 < 1%) 
IAR Avalanche Current, Repetitive or Not-Repetitive 2.2 
(Tce = 100 °C, pulse width limited by T, max, 5 < 1%) 


ELECTRICAL CHARACTERISTICS (Tcase = 25 °C unless otherwise specified) 


OFF 
( 800 


ViprR)pss_ |Drain-source Ip=250 uA Ves=0 
Breakdown Voltage 
lpss Zero Gate Voltage Vos = Max Rating 
Drain Current (Ves = 0) |Vps = Max Rating x 0.8 T.= 125°C 
lass Gate-body Leakage Ves=t20V 
Current (Vps = 0) 


A 
mJ 
mJ 

A 


ON (*) 
VGSith) 3 
) 


| Vestn) [Gate Threshold Voltage |Vos= Ves Ip=1mA Lei Se 
Rps(on) {Static Drain-source On |Vas=10V Ip=1.7A ; 
Resistance Ves=10V Ip=1.7A Te = 100°C 
I D(on) On State Drain Current |Vps > Ip(on) X Ros(on)max 3.8 A 
Ves=10V 
DYNAMIC 


Symbol Test Conditions 


Qts (+) |Forward Vos > Ip(on) X Ros(onymax Ip =1.7A 1 
Transconductance 


Ciss Input Capacitance Vos=25V f=1MHz Ves=0 
Coss Output Capacitance 
Criss Reverse Transfer 

Capacitance 
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ELECTRICAL CHARACTERISTICS (continued) 
SWITCHING ON 


[Symbot [Parameter [__tetconsvons [mn [ 1p. [ we. 


Turn-on Time Vpp=30 V Ip=2.3A 65 
Rise Time Rg =50Q9 Ves=10V 150 Be 
(see test circuit, figure 3) 


Turn-on Current Slope |Vpp=600V Ip=3.8A 

Re = 50 Q Vas =10V 

(see test circuit, figure 5) 
Total Gate Charge Vpop =400V Ip=5A Ves=10V 55 70 
Gate-Source Charge 8 
Gate-Drain Charge 26 


SWITCHING OFF 


tr(Voff) 
tt 
te 


/ Parameter [Test Conditions + Win. | Typ. [ Max | Unit 


Off-voltage Rise Time {|Vpp=600V Ip=3.8A 110 145 ns 
Fall Time Re=502 Ves=10V 140 190 ns 
Cross-over Time (see test circuit, figure 5) 150 200 ns 


SOURCE DRAIN DIODE 


Sr me [mene Tis Tess 


Isp Source-drain Current 

Ispm(*) |Source-drain Current 
(pulsed) 
Reverse Recovery Isp = 3.8 A di/dt = 100 A/us 
Time VR=100V T,= 150°C 
Reverse Recovery (see test circuit, figure 5) 
Charge 
Reverse Recovery 


Current 


(*) Pulsed: Pulse duration = 300 ps, duty cycle 1.5% 
(e) Pulse width limited by safe operating area 


Safe Operating Areas For TO-220 Package Safe Operating Areas For ISOWATT220 Package 
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BUZ80A/BUZ80AFI 


Thermal Impedeance For TO-220 Package 
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Static Drain-source On Resistance 
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BUZ80A/BUZ80AFI 


Turn-on Current Slope Turn-off Drain-source Voltage Slope 
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Fig. 1: Unclamped Inductive Load Test Circuits 


SCO5970 


Fig. 3: Switching Times Test Circuits For 
Resistive Load 
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Fig. 5: Test Circuit For Inductive Load Switching 
And Diode Reverse Recovery Time 
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Fig. 2: Unclamped Inductive Waveforms 
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Fig. 4: Gate Charge Test Circuit 


|g=CONST 
V; =20V=Vewax 


$CO6900 


7/7 


ky SGS-THOMSON 
‘I7 mcrosLectromes 


133 


SGS-THOMSON IRF520 
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MICROELECTRONICS IRF520FI 
N - CHANNEL ENHANCEMENT MODE 
POWER MOS TRANSISTORS 


IRF520 100 V < 0.27 0 
IRF520F 1 100 V < 0.27 Q 


10A 
7A 
TYPICAL Rosvon) = 0.23 Q 


AVALANCHE RUGGED TECHNOLOGY 
100% AVALANCHE TESTED 

REPETITIVE AVALANCHE DATA AT 100°C 
LOW GATE CHARGE 

HIGH CURRENT CAPABILITY 

175°C OPERATING TEMPERATURE 


APPLICATIONS ISOWATT220 
HIGH CURRENT, HIGH SPEED SWITCHING 
SOLENOID AND RELAY DRIVERS 
REGULATORS 

DC-DC & DC-AC CONVERTERS 

MOTOR CONTROL, AUDIO AMPLIFIERS 
AUTOMOTIVE ENVIRONMENT (INJECTION, ae eee Diner 
ABS, AIR-BAG, LAMPDRIVERS, Etc.) Be) 


ABSOLUTE MAXIMUM RATINGS 


(aes I cen Er ee oe 


ley Drain Current (cont.) at Te = 100 °C 
[Po |Total Dissipation at = 25° SiS OS*dSSS*Y CS 
[[Derating Factor SSC~=“~*‘“~*~rS*C“‘i TSCSC“‘zgLSOWC‘ «CW 


(e) Pulse width limited by safe operating area 
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IRF520/FI 


THERMAL DATA 


Rth)-amb |Thermal Resistance Junction-ambient Max 62.5 °C/W 
Rthe-s |Thermal Resistance Case-sink Typ 
Maximum Lead Temperature For Soldering Purpose 


AVALANCHE CHARACTERISTICS 


Avalanche Current, Repetitive or Not-Repetitive 
(pulse width limited by T, max, 5 < 1%) 


Eas Single Pulse Avalanche Energy 
(starting T, = 25 °C, Ip = lan, Vop = 25 V) 


Ear Repetitive Avalanche Energy 
(pulse width limited by T,; max, 6 < 1%) 


IAR Avalanche Current, Repetitive or Not-Repetitive 
(Tc = 100 °C, pulse width limited by T, max, 5 < 1%) 


OFF 


Parameter Test Conditions 
Vipryoss_ |Drain-source IDp=250 nA Ves=0 
Breakdown Voltage 
Ipss Zero Gate Voltage Vos = Max Rating 
Drain Current (Vas = 0) |Vps = Max Rating x 0.8 T.= 125°C 


lass Gate-body Leakage Ves=+20V 
Current (Vps = 0) 


Symbol Parameter Test Conditions 
Gate Threshold Voltage |Vps= Ves Ip= 250 nA 


Rpsion) [Static Drain-source On |Vas=10V Ip=5A 
Resistance 
oe State Drain Current |Vos > Ipion) X Rosionymax Ves = 10 V 


DYNAMIC 
[Symbol [ Parameter | Test Gonditions | Win. | Typ. | Max. | Unit 


Gis (*) |Forward Vos > Ipion) X Ros(onymax ID=5A a7 4.5 S 
Transconductance 


Ciss Input Capacitance Vos=25V f=1MHz Ves=0 330 450 pF 
Output Capacitance 
Reverse Transfer 

Capacitance 


2 
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IRF520/FI 


ELECTRICAL CHARACTERISTICS (continued) 
SWITCHING RESISTIVE LOAD 


Symbol | Pormeter [Test onaions [ins [rm [i [ it 


Turn-on Time Vpp=50V Ip=5A 

Rise Time Res=4.7Q Ves=10V 
Turn-off Delay Time (see test circuit) 
Fall Time 


Total Gate Charge 
Gate-Source Charge 
Gate-Drain Charge 


Ipb=10A Vas=10V 
Vpp = Max Rating x 0.8 
(see test circuit) 


SOURCE DRAIN DIODE 


Symbol [Parameter [Test onaons [in [1 [mex [uni 


Source-drain Current 10 
Source-drain Current 40 
(pulsed) 


Forward On Voltage |Isp=10A Vos = 


Reverse Recovery Isp = 10A di/dt = 100 A/us 
Time Vpp =20V_ T,= 150°C 
Reverse Recovery 

Charge 


(«) Pulsed: Pulse duration = 300 ps, duty cycle 15% 
(e) Pulse width limited by safe operating area 


Safe Operating Area for TO-220 Safe Operating Area for ISOWATT220 
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IRF520/Fl 


Thermal Impedance for TO-220 
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Derating Curve for ISOWATT220 
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Transconductance 
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Maximum Drain Current vs Temperature 
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Static Drain-source On Resistance 
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IRF520/FI 


Normalized On Resistance vs Temperature 
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Switching Time Test Circuit 
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Source-drain Diode Forward Characteristics 
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MICROELECTRONICS IRF530Fi 

N - CHANNEL ENHANCEMENT MODE 

POWER MOS TRANSISTORS 
vee Woes, (neoen le) 


IRFS30FI 100 V < 0.16 Q 10A 
TYPICAL Rog(on) = 0.095 Q 

AVALANCHE RUGGED TECHNOLOGY 
100% AVALANCHE TESTED 

REPETITIVE AVALANCHE DATA AT 100°C 
LOW GATE CHARGE 


HIGH CURRENT CAPABILITY 
175°C OPERATING TEMPERATURE 


APPLICATIONS ISOWATT220 
HIGH CURRENT, HIGH SPEED SWITCHING 
SOLENOID AND RELAY DRIVERS 
REGULATORS 

DC-DC & DC-AC CONVERTERS 

MOTOR CONTROL, AUDIO AMPLIFIERS 
AUTOMOTIVE ENVIRONMENT (INJECTION, ee eran DIReRDM 
ABS, AIR-BAG, LAMPDRIVERS, Etc.) moe 


ABSOLUTE MAXIMUM RATINGS 


lates 2 


| Prot | Total Dissipation at T. = 25 °C ae ae se 
[— Berating Factor ——SSSCSSCSC~SiS i 
Insulation Withstand Voltage (DC) eee tl 22000), | 


(e) Pulse width limited by safe operating area 
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IRF530/Fl 


THERMAL DATA 


Rthj-amb |Thermal Resistance Junction-ambient Max 
Rthc-s |Thermal Resistance Case-sink Typ 
Ti Maximum Lead Temperature For Soldering Purpose 


AVALANCHE CHARACTERISTICS 
IAR Avalanche Current, Repetitive or Not-Repetitive 16 A 
(pulse width limited by T, max, 6 < 1%) 
Eas Single Pulse Avalanche Energy mJ 
(starting T, = 25 °C, Ip = lan, Vop = 25 V) 
Ear Repetitive Avalanche Energy 15 md 
(pulse width limited by T, max, 6 < 1%) 


Avalanche Current, Repetitive or Not-Repetitive 
ELECTRICAL CHARACTERISTICS (Tcase = 25 °C unless otherwise specified) 


(Tc = 100 °C, pulse width limited by T, max, 8 < 1%) 


OFF 


Vipryoss_ |Drain-source Ipb=250 uA Ves=0 
Breakdown Voltage 


Ipss Zero Gate Voltage Vos = Max Rating 

Drain Current (Vas = 0) |Vps = Max Rating x 0.8 Tce = 125°C 
lass Gate-body Leakage Ves=+20V 

Current (Vps = 0) 


ON (*) 


Gate Threshold Voltage |Vos = Ves Ip = 250 nA 


Rps(on) {Static Drain-source On |Vas=10V Ip=8A 0.095 
Resistance Ves=10V Ipb=8A Te= 100°C 
ID(on) On State Drain Current |Vps > Ip(on) X Rosion)max Vas = 10 V i 


DYNAMIC 
Symbol Test Conditions 


ts (*) Forward Vos > Ip(on) X Ros(on)max ID=8A 
Transconductance 


Ciss Input Capacitance Vos=25V f=1MHz Ves=0 
Coss Output Capacitance 
Crss Reverse Transfer 

Capacitance 
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IRF530/FI 


ELECTRICAL CHARACTERISTICS (continued) 
SWITCHING RESISTIVE LOAD 


[Symbol | Parameter | ‘Test Conditions + Win. | Typ. | Max. | Unit 


Turn-on Time Vpop=36V Ip=8A 

Rise Time Re = 152 Ves=10V 
Turn-off Delay Time (see test circuit) 
Fall Time 


Total Gate Charge Ipb=16A Ves=10V 
Gate-Source Charge Vpp = Max Rating x 0.8 
Gate-Drain Charge (see test circuit) 


SOURCE DRAIN DIODE 


oe Source-drain Current 
Ispm(e Source-drain Current 
(pulsed) 
| Vsp (#) | Forward On Voltage Isp =16A Ves=0O 


Reverse Recovery Isp =16A_— di/dt = 100 A/us 
Time Vpp =30V_ T,= 150°C 
Reverse Recovery 
Charge 


(4) Pulsed: Pulse duration = 300 pus, duty cycle 1.5% 
(e) Pulse width limited by safe operating area 


Safe Operating Areas for TO-220 Safe Operating Areas for ISOWATT220 
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Thermal Impedance for TO-220 
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Static Drain-source On Resistance 
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Source-drain Diode Forward Characteristics 
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Unclamped Inductive Load Test Circuit Unclamped Inductive Waveforms 
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Switching Time Test Circuit Gate Charge Test Circuit 
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‘CTI SGS-THOMSON IRF540 
SF iicROELECTRONICS IRF540FI 


N - CHANNEL ENHANCEMENT MODE 
POWER MOS TRANSISTORS 


Rps(on) 
IRF 540F1 100 V < 0.077 Q 
TYPICAL Rosvon) = 0.045 Q 
AVALANCHE RUGGED TECHNOLOGY 
100% AVALANCHE TESTED 

REPETITIVE AVALANCHE DATA AT 100°C 
LOW GATE CHARGE 


HIGH CURRENT CAPABILITY 
175°C OPERATING TEMPERATURE 


APPLICATIONS ISOWATT220 
HIGH CURRENT, HIGH SPEED SWITCHING 
SOLENOID AND RELAY DRIVERS 
REGULATORS 

DC-DC & DC-AC CONVERTERS 

MOTOR CONTROL, AUDIO AMPLIFIERS 
AUTOMOTIVE ENVIRONMENT (INJECTION, Pee ei cnre ae rieicn We eure 
ABS, AIR-BAG, LAMPDRIVERS, Etc.) a 


ABSOLUTE MAXIMUM RATINGS 


IRF540 IRF540FI 
Gate-source Voltage 


V 
: 


16 
Ip | Drain Current (cont.) at Te = 100 °C 2 
Ipm(*) |Drain Current (pulsed) 120 
Piot | Total Dissipation at Tc = 25 °C 
Viso_ {Insulation Withstand Voltage (DC) a ee ee ee 
T, |Max. Operating Junction Temperature 


(e) Pulse width limited by safe operating area 
July 1993 1/6 
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IRF540/FI 


THERMAL DATA 


Rthy-amb |Thermal Resistance Junction-ambient Max 62.5 °C/W 
Rthe-ss | Thermal Resistance Case-sink Typ 
Maximum Lead Temperature For Soldering Purpose 


AVALANCHE CHARACTERISTICS 


IAR Avalanche Current, Repetitive or Not-Repetitive 30 
(pulse width limited by T,; max, 6 < 1%) 
Eas single Pulse Avalanche Energy 200 
(starting T, = 25 °C, Ip = lar, Vop = 25 V) 
Ear Repetitive Avalanche Energy 50 
(pulse width limited by T, max, 6 < 1%) 
lAR Avalanche Current, Repetitive or Not-Repetitive 21 
(Tc = 100 °C, pulse width limited by T, max, 5 < 1%) 
ELECTRICAL CHARACTERISTICS (Tcase = 25 °C unless otherwise specified) 
OFF 


Symbol Parameter 


Viprypss |Drain-source 
Breakdown Voltage 


lass Gate-body Leakage Ves=+20V 
Current (Vps = 0) 


ON (*) 


Symbol Test Conditions 
Gate Threshold Voltage |Vps= Ves Ip = 250 nA 


Rposion) |Static Drain-source On |Vas=10V Ip=17A 
Resistance 


| Injen) [On State Drain Current Vos > ID(on) Xx Rps(on)max Ves = 10 V 
DYNAMIC 


Gis (*) |Forward Vos > Ip(on) X Rosionymax In =17A 10 18 S 
Transconductance 


Ciss Input Capacitance Vos=25V f=1MHz Ves=0 1600 | 2100 pF 
Output Capacitance 460 600 pF 


Ipss Zero Gate Voltage Vos = Max Rating 
Drain Current (Vas = 0) |Vps = Max Rating x 0.8 Te = 125°C 


Reverse Transfer 140 200 pF 
Capacitance 


2/6 
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IRF540/Fl 


ELECTRICAL CHARACTERISTICS (continued) 
SWITCHING RESISTIVE LOAD 


Symbol [Parameter [Test conaons [in [ 1. [ wen. [uni 


Turn-on Time Vop=50V Ip=5A 80 ns 
Rise Time R,=502 Ves=10V ee 160 ns 
Turn-off Delay Time (see test circuit) 290 410 ns 
Fall Time 125 180 ns 


Total Gate Charge Ipb=30A Vas=10V 
Gate-Source Charge Vpp = Max Rating x 0.8 
Gate-Drain Charge (see test circuit) 


SOURCE DRAIN DIODE 


came, eesti as ga 


ae Source-drain Current 30 
Ispm(e Source-drain Current 120 
(pulsed) 


| Vsp (*) | Vso (*) [Forward On Voltage Isp = 830A Vas = 


Isp = 830A_ di/dt = 100 A/us 
Ty = 150 °C Vpp = 50 V 


Reverse Recovery 
Time 

Reverse Recovery 
Charge 


( ) Pulsed Pulse duration = 300 us, duty cycle 1.5% 
(e) Pulse width limited by safe operating area 


Safe Operating Area for TO-220 Package Safe Operating Area for ISOWATT220 Package 
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Thermal Impedance for TO-220 Package 
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Static Drain-source On Resistance 
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Source-drain Diode Forward Characteristics 
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Switching Time Test Circuit Gate Charge Test Circuit 
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MICROELECTRONICS . IRF620FI 
N - CHANNEL ENHANCEMENT MODE 
POWER MOS TRANSISTORS 


| TYPE | Voss__| Rosion) | Io _| 
IRF620 200 V < 0.8 Q 6A 
IRF620F1 200 V <0.8Q 4A 

a TYPICAL Rpsvon) = 0.55 Q 

2 AVALANCHE RUGGED TECHNOLOGY 


np 100% AVALANCHE TESTED 
e REPETITIVE AVALANCHE DATA AT 100°C 


APPLICATIONS 

ns HIGH CURRENT, HIGH SPEED SWITCHING 
UNINTERRUPTIBLE POWER SUPPLY (UPS) 
MOTOR CONTROL, AUDIO AMPLIFIERS TO-220 ISOWATT220 
INDUSTRIAL ACTUATORS 

DC-DC & DC-AC CONVERTERS FOR 
TELECOM, INDUSTRIAL AND CONSUMER 
ENVIRONMENT 


INTERNAL SCHEMATIC DIAGRAM 


D (2) 


ABSOLUTE MAXIMUM RATINGS 


Parameter 
mse ae 
- lo [Drain Current (contyatte= 25° | SCSSSC~sSC“‘S$CC ACOC+r‘*‘CAN‘C 
| lo [Drain Current (cont) atTo=too°C | | 
oe 


Insulation Withstand Voltage (DC) 
Storage Temperature -65 to 150 


(e) Pulse width limited by safe operating area 
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IRF620/FI 


THERMAL DATA 


Rth)-amb {Thermal Resistance Junction-ambient Max 
Rthe-s |Thermal Resistance Case-sink Typ 
Maximum Lead Temperature For Soldering Purpose 


AVALANCHE CHARACTERISTICS 
IAR Avalanche Current, Repetitive or Not-Repetitive A 
(pulse width limited by T, max, 6 < 1%) 
Eas Single Pulse Avalanche Energy 20 mJ 
(starting T, = 25 °C, Ip = Ian, Vop = 25 V) 
Ear Repetitive Avalanche Energy 5 md 
(pulse width limited by T, max, 5 < 1%) 
lAR Avalanche Current, Repetitive or Not-Repetitive 4 A 
(Tc. = 100 °C, pulse width limited by T, max, 5 < 1%) 
ELECTRICAL CHARACTERISTICS (Tcase = 25 °C unless otherwise specified) 
OFF 


Symbol Parameter Test Conditions 
Viprypss |Drain-source Ipn= 250 nA Ves=0 
Breakdown Voltage 
Ipss Zero Gate Voltage Vos = Max Rating 
Drain Current (Ves = 0) |Vps = Max Rating x 0.8 Te = 125°C 


lass Gate-body Leakage Ves=+20V 
Current (Vps = 0) 


Symbol Test Conditions 
Gate Threshold Voltage |Vos = Ves_ Ip = 250 HA 


Rps(on) |Static Drain-source On |Vgs=10V Ip=3A 
Resistance 


| jon) On State Drain Current |Vps > Ip(on) X Ros(onymax Vas = 10 V 
DYNAMIC 


ts (*) Forward Vos > Ip(on) X Ros(onymax IDb=3A 1.5 
Transconductance 


Ciss Input Capacitance Vos=25V f=1MHz Ves=0 
Coss Output Capacitance 
Crss Reverse Transfer 

Capacitance 
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IRF620/FI 


ELECTRICAL CHARACTERISTICS (continued) 
SWITCHING RESISTIVE LOAD 


[Symbot | Parmeter [eat Goaions [win [ yp, [ox [Unt 


Turn-on Time Vpp=100V Ip=3A 

Rise Time Re=50Q Ves=10V 
Turn-off Delay Time (see test circuit) 
Fall Time 


Total Gate Charge 
Gate-Source Charge 
Gate-Drain Charge 


Ip=6A Ves=10V 
Vpp = Max Rating x 0.8 
(see test circuit) 


Source-drain Current 
Source-drain Current 
(pulsed) 


Reverse Recovery Isp = 6A di/dt = 100 A/us 
Time Vpp = 100 V_ T, = 150 °C 

Reverse Recovery 
Charge 


(#) Pulsed: Pulse duration = 300 us, duty cycle 1.5 % 
(e) Pulse width limited by safe operating area 


Safe Operating Area for TO-220 Safe Operating Area for ISOWATT220 
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Thermal Impedance for TO-220 
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Static Drain-source On Resistance 
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Normalized On Resistance vs Temperature 
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Source-drain Diode Forward Characteristics 
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IRF630FI 


N - CHANNEL ENHANCEMENT MODE 
POWER MOS TRANSISTOR 


PRELIMINARY DATA 


ree [oes Roc [i 
IRF630F! 200 V < 0.4 
TYPICAL RpS(on) = 0.25 Q 
AVALANCHE RUGGED TECHNOLOGY 
100% AVALANCHE TESTED 

REPETITIVE AVALANCHE DATA AT 100°C 


APPLICATION ORIENTED 
CHARACTERIZATION 


APPLICATIONS 

s HIGH SPEED SWITCHING 
UNINTERRUPTIBLE POWER SUPPLY (UPS) 
MOTOR CONTROL, AUDIO AMPLIFIERS 
INDUSTRIAL ACTUATORS 

DC-DC & DC-AC CONVERTERS FOR 
TELECOM, INDUSTRIAL AND CONSUMER INTERNAL SCHEMATIC DIAGRAM 
ENVIRONMENT a 


ne PARTICULARLY SUITABLE FOR 
ELECTRONIC FLUORESCENT LAMP 
BALLASTS 
G (1 


S (3) 


TO-220 ISOWATT220 


ABSOLUTE MAXIMUM RATINGS 


Drain-source Voltage (Ves = 0) 200 


= 
Ip | Drain Current (continuous) at Tc = 25 °C a ae ae eee 
rh. cle — | Drain Current (continuous) at Tc = 100 °C ae eee ee ee 


[erating Factor SSSC~*~<“*‘“‘*~*é*dS*“‘é;*S™S~*dS*Cé Cd; 
Viso_|insulation Withstand Voltage (0G) ——=SS«| SS SC*dY~SSCi00SSC«dYC 
T; Max. Operating Junction Temperature 


(e) Pulse width limited by safe operating area 
June 1993 1/3 
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THERMAL DATA 


0-220 | SOWATTZ2_0| 
| Rihy-case_ | Thermal Resistance Junction-case Max 1.25 °C/W 


Rth)-amb |Thermal Resistance Junction-ambient Max 
Rthe-sink | Thermal Resistance Case-sink Typ 
T Maximum Lead Temperature For Soldering Purpose 


AVALANCHE CHARACTERISTICS 
lAR Avalanche Current, Repetitive or Not-Repetitive 10 A 
(pulse width limited by T, max, 6 < 1%) 
Eas Single Pulse Avalanche Energy mJ 
(starting T, = 25 °C, Ip = lar, Vop = 25 V) 
Ear Repetitive Avalanche Energy 15 mJ 
(pulse width limited by T, max, 6 < 1%) 
lAR Avalanche Current, Repetitive or Not-Repetitive A 
(Tc = 100 °C, pulse width limited by T, max, 5 < 1%) 
ELECTRICAL CHARACTERISTICS (Tease = 25 °C unless otherwise specified) 
OFF 


Symbol 
Vipryoss_ |Drain-source In=250 uA Ves=0 
Breakdown Voltage 
Ipss Zero Gate Voltage Vos = Max Rating 
Drain Current (Vas = 0) |Vps = Max Rating x 0.8 Te= 125°C 


lass Gate-body Leakage Ves=+20V 
Current (Vps = 0) 


Symbol Test Conditions 
Vesth) |Gate Threshold Voltage|Vps= Ves Ip= 250 pA 
S 


Rps(on) tatic Drain-source On |Vas=10V ID=5A 
Resistance Ves=10V Ip=5A Te = 100°C 
ID(on) {On State Drain Current |Vps > ID(on) X Ros(on)max 1 
Ves=10V 


DYNAMIC 


Ots (*) |Forward Vos > Ip(on) X Ros(on)max ID=5A 
Transconductance 


Ciss Input Capacitance Vops=25V f=1MHz Ves=0 
Coss Output Capacitance 
Crss Reverse Transfer 

Capacitance 
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IRF630/Fl 


ELECTRICAL CHARACTERISTICS (continued) 


SWITCHING ON 


Turn-on Time 
Rise Time 


Turn-on Current Slope 


Total Gate Charge 


Gate-Source Charge 
Gate-Drain Charge 


Off-voltage Rise Time 
Fall Time 
Cross-over Time 


SOURCE DRAIN DIODE 


Vpp=100V Ip=5A 
Re = 509 Ves=10V 
(see test circuit, figure 3) 
Vpp=200V Ip=10A 
Re = 5092 Ves =10V 
(see test circuit, figure 5) 


Vpp = 200 V Ip=10A Ves=10V 


Vpp=200 V Ip=10A 
Ra=50Q2 Ves=10V 
(see test circuit, figure 5) 


Symbol | Perometer [est Gondiions | in. yp. [ Wx [ Uni 


Isp Source-drain Current 
Ispm(*) |Source-drain Current 
(pulsed) 


Vsp (* 


Reverse Recovery 
Time 


Reverse Recovery 
Charge 
Reverse Recovery 
Current 


10 
40 


Forward On Voltage Isp = 10 Iso=10A Ves=O Iso=10A Ves=O = 


Isp =10A_ di/dt = 100 A/us 
Vpp = 100 V T, = 150 °C 
(see test circuit, figure 5) 


*) Pulsed’ Pulse duration = 300 us, duty cycle 15% 


e) Pulse width limited by safe operating area 
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MICROELECTRONICS IRF640F I 
N - CHANNEL ENHANCEMENT MODE 
POWER MOS TRANSISTORS 
TYPE | Voss__| Rosiom | to 


IRF640 200 V <0.18 0 18 A 
IRF640FI 200 V < 0.18 Q 

a TYPICAL Rosion) = 0.145 

« AVALANCHE RUGGED TECHNOLOGY 


ep 100% AVALANCHE TESTED 
se REPETITIVE AVALANCHE DATA AT 100°C 


APPLICATIONS 

es HIGH CURRENT, HIGH SPEED SWITCHING 
UNINTERRUPTIBLE POWER SUPPLY (UPS) 
MOTOR CONTROL, AUDIO AMPLIFIERS ISOWATT220 
INDUSTRIAL ACTUATORS 

DC-DC & DC-AC CONVERTERS FOR 
TELECOM, INDUSTRIAL AND CONSUMER 
ENVIRONMENT 


B 8&8 & 


INTERNAL SCHEMATIC DIAGRAM 


D (2) 


ABSOLUTE MAXIMUM RATINGS 


Drain Current (cont) at T2= 100° | 1=S=—é‘iSC“‘i™*S*~* 
) 


| A 
oul 
Wirt 


T, Max. Operating Junction Temperature 
(e) Pulse width limited by safe operating area 
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IRF640/FI 


THERMAL DATA 


Rthj-amb | Thermal Resistance Junction-ambient Max 62.5 °C/W 
Rthe-s |Thermal Resistance Case-sink Typ 0:5 °C/W 
T Maximum Lead Temperature For Soldering Purpose 300 °C 


AVALANCHE CHARACTERISTICS 
lAR Avalanche Current, Repetitive or Not-Repetitive 18 A 
(pulse width limited by T, max, 6 < 1%) 
Eas Single Pulse Avalanche Energy 50 md 
(starting T, = 25 °C, Ip = lar, Vop = 25 V) 
Ear Repetitive Avalanche Energy 10 mJ 
(pulse width limited by T, max, 6 < 1%) 
lAR Avalanche Current, Repetitive or Not-Repetitive 114 A 
(Tc = 100 °C, pulse width limited by T, max, 5 < 1%) 
ELECTRICAL CHARACTERISTICS (Tcase = 25 °C unless otherwise specified) 
OFF 


loss Zero Gate Voltage 
Drain Current (Vas = 

less Gate-body Leakage 
Current (Vps = 0) 


ON (:) 


DYNAMIC 
Symbol Test Conditions 


Gts (:) |Forward Vos > Ip(on) X Rps(on)ymax ID=9A 
Transconductance 


Ciss Input Capacitance Vos=25V f=1MHz Ves=0 
Output Capacitance 
Reverse Transfer 

Capacitance 


1600 | 2100 | pF 
270 | 350 | pF 
50 70 pF 
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IRF640/Fl 


ELECTRICAL CHARACTERISTICS (continued) 
SWITCHING RESISTIVE LOAD 


Turn-on Time Vop=100V Ip=18A 

Rise Time Re = 9.1 Ves=10V 
Turn-off Delay Time (see test circuit) 
Fall Time 


Total Gate Charge 
Gate-Source Charge 
Gate-Drain Charge 


Ip=18A Ves=10V 
Vpop = Max Rating x 0.8 
(see test circuit) 


Source-drain Current 
Source-drain Current 
(pulsed) 


Reverse Recovery Isp = 18 A di/dt = 100 A/us 
Time Vop = 100 VT, = 150 °C 
Reverse Recovery 

Charge 


(*) Pulsed. Pulse duration = 300 us, duty cycle 1.5% 
(e) Pulse width limited by safe operating area 


Safe Operating Area for TO-220 Safe Operating Area for IGOWATT220 
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Thermal Impedance for TO-220 
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Static Drain-source On Resistance 
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Gate Charge vs Gate-source Voltage 
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Normalized On Resistance vs Temperature 
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Switching Time Test Circuit 
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MICROELECTRONICS IRF /720FI 
N - CHANNEL ENHANCEMENT MODE 
POWER MOS TRANSISTOR 


IRF720 400 V < 1.82 
IRF 720F I 400 V < 1.8 Q 


4.2A 
3A 
TYPICAL Rosvon) = 1.65 2 


AVALANCHE RUGGED TECHNOLOGY 
100% AVALANCHE TESTED 

REPETITIVE AVALANCHE DATA AT 100°C 
APPLICATION ORIENTED 
CHARACTERIZATION 


APPLICATIONS 

» HIGH CURRENT, HIGH SPEED SWITCHING 

a» SWITCH MODE POWER SUPPLIES (SMPS) 

» CHOPPER REGULATORS, CONVERTERS, 
MOTOR CONTROL, LIGHTING FOR 
INDUSTRIAL AND CONSUMER 
ENVIRONMENT INTERNAL SCHEMATIC DIAGRAM 


D (2) 


ISOWATT220 


ABSOLUTE MAXIMUM RATINGS 


Drain- gate Voltage (Res = 20 kQ) 400 

| Ip | Drain Current (continuous) at T. = 25 °C 

| Ip | Drain Current (continuous) at Te = 100 °C 

| Prot {Total Dissipation at Tc = 25 °C 

[[Derating Factor —SSS™S*~<“~*~SC<“<~ aS*~sCSC<‘~i«i CdS 

Vico _[insulation witnstand Vohage(0G)——=S=|SSSSC~dCSCS~«OOSSC*d;C 
Max. Operating Junction Temperature | 


T; Max. Operating Junction Temperature 
(e) Pulse width limited by safe operating area 
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THERMAL DATA 


Rthy-amb |Thermal Resistance Junction-ambient Max °C/W 
Rthe-sink | Thermal Resistance Case-sink Typ 
TI Maximum Lead Temperature For Soldering Purpose 


AVALANCHE CHARACTERISTICS 
lAR Avalanche Current, Repetitive or Not-Repetitive 4.2 A 
(pulse width limited by T, max, 6 < 1%) 
Eas Single Pulse Avalanche Energy 120 mJ 
(starting T; = 25 °C, Ip = lan, Vop = 50 V) 
Ear Repetitive Avalanche Energy 7 mJ 
(pulse width limited by T, max, 6 < 1%) 
lAR Avalanche Current, Repetitive or Not-Repetitive 2.6 A 
(Tc = 100 °C, pulse width limited by T, max, 5 < 1%) 
ELECTRICAL CHARACTERISTICS (Tcase = 25 °C unless otherwise specified) 


OFF 
[Symbot | Parameter [Test Conditions | Min. | Typ. | Wax. | Unit 


Viprypss |Drain-source Ipb=250 uA Ves=0 400 V 
Breakdown Voltage 
lpss Zero Gate Voltage Vps = Max Rating 250 LA 
Drain Current (Ves = 0) |Vps = Max Rating x 0.8 Te = 125°C 1000 yA 
lass Gate-body Leakage Ves=+20V + 100 nA 
Current (Vps = 0) 


ID(on) On State Drain Current |Vps > !ID(on) X Ros(on)max 
Ves=10V 


DYNAMIC 
Symbol Test Conditions 


Ofs (*) Forward Vps > ID(on) X Rps(on)max ID=2A 
Transconductance 


Ciss Input Capacitance Vos=25V f=1MHz Ves=0 450 

Coss Output Capacitance 90 

Crss Reverse Transfer 45 
Capacitance 
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ELECTRICAL CHARACTERISTICS (continued) 
SWITCHING ON 


Symbol Test Conditions 


td(on) Turn-on Time Vopo=175V Ip=2A 
tr Rise Time Re = 50 Q Ves=10V 
(see test circuit, figure 3) 


(di/dt)on |Turn-on Current Slope |Vpp=320V Ip=4A 
Re = 500 Ves =10V 
(see test circuit, figure 5) 


Total Gate Charge Vpop =320V Ip=4A Ves=10V 
Qgs Gate-Source Charge 
Qgd Gate-Drain Charge 


SWITCHING OFF 


Symbol Test Conditions 


trvotty) |Off-voltage Rise Time |Vpp=320V Ip=4A 
tr Fall Time Re=5092 Ves=10V 
tc Cross-over Time (see test circuit, figure 5) 


SOURCE DRAIN DIODE 


Symbol | Parameter Test Conditions 


5) Source-drain Current 
Ispm(e Source-drain Current 
(pulsed) 
Forward On Voltage lIso=4A Ves=0 | =4A Ves= 


Reverse Recovery Isp =4A_ di/dt = 100 A/us 
Time Vpop=100V_ T,= 150 °C 
Reverse Recovery (see test circuit, figure 5) 
Charge 
Reverse Recovery 
Current 

(«) Pulsed Pulse duration = 300 ps, duty cycle 1.5% 

(e) Pulse width limited by safe operating area 


Safe Operating Areas For TO-220 Safe Operating Areas For ISOWATT220 
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Thermal Impedeance For TO-220 
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Turn-on Current Slope Turn-off Drain-source Voltage Slope 
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Fig. 1: Unclamped Inductive Load Test Circuits Fig. 2: Unclamped Inductive Waveforms 
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Fig. 3: Switching Times Test Circuits For Fig. 4: Gate Charge Test Circuit 
Resistive Load 
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Fig. 5: Test Circuit For Inductive Load Switching 
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IRF730 


na NIICROELECTROMICS IRF730FI 
N - CHANNEL ENHANCEMENT MODE 
POWER MOS TRANSISTORS 


IRF730 400 V <1 5.5 — 
IRF 730FI 400 V <1 3.5 A 
a» TYPICAL Ros(on) = 0.82 Q 

xe AVALANCHE RUGGED TECHNOLOGY 


uw 100% AVALANCHE TESTED 
» REPETITIVE AVALANCHE DATA AT 100°C 


APPLICATIONS 

s HIGH CURRENT, HIGH SPEED SWITCHING 

s SWITCH MODE POWER SUPPLIES (SMPS) 

s» CHOPPER REGULATORS, CONVERTERS, : ISOWATT220 
MOTOR CONTROL, LIGHTING FOR 
INDUSTRIAL AND CONSUMER 
ENVIRONMENT 


INTERNAL SCHEMATIC DIAGRAM 


D (2) 


ABSOLUTE MAXIMUM RATINGS 


IRF730 IRF730FI 


Drain-source Voltage (Ves=0) «| —~—Sa00-—=S=~d=SC*~Ci«é‘OSSSC*dC 
_— Drain- gate Voltage ( a = 20 a ee 
Ves [Gate-source Vollage SSSC*~<“~*~dSC“‘CSCSC*#*SSOSC“‘CNSCN#C#C‘*” 
Drain Current (cont.) at Te = 25 °C 3.5 
Drain Current ( a at Te = 100 °C 
Fiow(e) [Drain Current (pulsed) ——SSCS~wC“‘CS@R”™~*dSSOC~C‘éRSSSC*dTCAC 
[os [Tote Disspaion at Ten ae@ [goo os 
ee a Cd 
asst winsind Voge BH] e000 
[Tag [Storage Temperature SSC*~=“‘dS*‘“‘(‘COC™CSSONSON™!OOO*dYSCO CS 
[7, _|Max. Operating Junoion Temperetre [tg 


) Pulse width limited by safe operating area 


May 1993 1/7 


177 


IRF730/FI 


THERMAL DATA 


| Rihycase | Thermal Resistance Junction-case Max re a 


Rth)-amb | Thermal Resistance Junction-ambient Max 
Rthe-s | Thermal Resistance Case-sink Typ 
TI Maximum Lead Temperature For Soldering Purpose 


AVALANCHE CHARACTERISTICS 


lAR Avalanche Current, Repetitive or Not-Repetitive 5:5 A 
(pulse width limited by T, max, 6 < 1%) 

Eas Single Pulse Avalanche Energy 290 mJ 
(starting T, = 25 °C, Ip = Jar, Vop = 25 V) 


(pulse width limited by T, max, 6 < 1%) 

Avalanche Current, Repetitive or Not-Repetitive 
ELECTRICAL CHARACTERISTICS (Tcase = 25 °C unless otherwise specified) 
O 


(Te = 100 °C, pulse width limited by T, max, 5 < 1%) 


Symbol 


FF 
Viprypss_ |Drain-source Ip=250 nA Ves=0 
Breakdown Voltage 
loss Zero Gate Voltage Vos = Max Rating 
Drain Current (Vas = 0) |Vps = Max Rating x 0.8 Te = 125°C 


lass Gate-body Leakage Ves=+20V 
Current (Vps = 0) 


ON (#) 


Symbol Test Conditions 
Gate Threshold Voltage|Vpos = Ves p= 250 nA 


Rpsion) |Static Drain-source On |Ves=10V Ip=3A 
Resistance 
( 


DYNAMIC 


Ofs (*) Forward Vos > ID(on) X Rps(on)max ID=3A 2.9 SiS) 
Transconductance 


Ciss Input Capacitance Vos=25V f=1MHz Ves=0 
Coss Output Capacitance 
Criss Reverse Transfer 

Capacitance 
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ELECTRICAL CHARACTERISTICS (continued) 
SWITCHING RESISTIVE LOAD 


i 


Turn-on Time Vpop=175V Ip=3A 
Rise Time Res = 159 

Turn-off Delay Time (see test Circuit) 
Fall Time 


Qg Total Gate Charge IDp=5.5A Ves=15V = nc 
Qgs Gate-Source Charge Vpp = Max Rating x 0.8 


Qoa Gate-Drain Charge (see test circuit) 


SOURCE DRAIN DIODE 


Symbol Test Conditions 


a Source-drain Current 
Ispm(e Source-drain Current 
ere 


at oe Recovery Isp = 5.5 A di/dt = 100 A/us 
Time Vpp=100V_ T,= 150 af @ 
Reverse Recovery 

Charge 


(«) Pulsed’ Pulse duration = 300 us, duty cycle 1.5% 
(e) Pulse width limited by safe operating area 


Safe Operating Area for TO-220 Safe Operating Area for ISOWATT220 
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Thermal Impedance for TO-220 
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Transconductance 
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Normalized Breakdown Voltage vs Temperature Normalized On Resistance vs Temperature 
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Switching Time Test Circuit Gate Charge Test Circuit 
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f=— SGS-THOMSON IRF740 
OIF iicRoELecTROMcs IRF740F1 


N - CHANNEL ENHANCEMENT MODE 
POWER MOS TRANSISTORS 


| TYPE | Voss | Rosion) | to 
IRF 740 400 V < 0.55 Q 10A 
IRF 740F 1 400 V < 0.55 Q 55:7 

a» TYPICAL Ros(on) = 0.42 Q 

pe AVALANCHE RUGGED TECHNOLOGY 


x» 100% AVALANCHE TESTED 
» REPETITIVE AVALANCHE DATA AT 100°C 


APPLICATIONS 

» HIGH CURRENT, HIGH SPEED SWITCHING 

» SWITCH MODE POWER SUPPLIES (SMPS) 

» CHOPPER REGULATORS, CONVERTERS, ISOWATT220 
MOTOR CONTROL, LIGHTING FOR 
INDUSTRIAL AND CONSUMER 
ENVIRONMENT 


INTERNAL SCHEMATIC DIAGRAM 


D (2) 


ABSOLUTE MAXIMUM RATINGS 


Symbol Parameter Value 
IRF740 IRF740FI 


: 
Ww 


| Ves_| 

[to [Bran Gurren contyaiTe=28°O «| St S*dYSC 

in | Drain Current (cont.) at Tc = 100 °C 

[= Joeraing Factor 
[Vise [insulation Witstand Vonage (0G) “| S00 


(e) Pulse width limited by safe operating area 
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THERMAL DATA 


| Rihycase | Thermal Resistance Junction-case Max | 


Rthj-amb |Thermal Resistance Junction-ambient Max 
Rthe-s |Thermal Resistance Case-sink Typ 
Maximum Lead Temperature For Soldering Purpose 


AVALANCHE CHARACTERISTICS 


IAR Avalanche Current, Repetitive or Not-Repetitive 10 
(pulse width limited by T, max, 6 < 1%) 
Eas Single Pulse Avalanche Energy 520 
(starting T, = 25 °C, Ip = lar, Vop = 25 V) 
Ear Repetitive Avalanche Energy 1 
(pulse width limited by T,; max, 5 < 1%) 
5.8 


IAR Avalanche Current, Repetitive or Not-Repetitive ae 


(Tc = 100 °C, pulse width limited by T, max, 5 < 1%) 
ELECTRICAL CHARACTERISTICS (Tcase = 25 °C unless otherwise specified) 
OFF 


Symbol Parameter Test Conditions 
Vipryoss |Drain-source Ip=250 pA Ves=0 4 
Breakdown Voltage 
loss Zero Gate Voltage Vos = Max Rating 250 LA 
Drain Current (Vas = 0) |Vps = Max Rating x 0.8 T.= 125°C 1000 uA 
lass Gate-body Leakage Ves=+20V 
Current (Vps = 0) 
ON (*) 


Symbol Test Conditions 
Gate Threshold Voltage |Vos= Ves Ip = 250 pA 


Rps(on) |Static Drain-source On |Vgs=10V IpD=5A 
Resistance 
tier | State Drain Current |Vps > ID(on) X Ros(on)max Vas= 10V 


A 
mu 
mJ 

A 


DYNAMIC 


Ots (*) Forward Vos > Ipion) X Ros(on)max IDD=5A 4 
Transconductance 

Ciss Input Capacitance Vos=25V f=1MHz Ves=0 
Coss Output Capacitance 

Crss Reverse Transfer 


Capacitance 


1150 | 1450 
220 260 
100 120 
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ELECTRICAL CHARACTERISTICS (continued) 
SWITCHING RESISTIVE LOAD 


mm ae ta 


Turn-on Time Vpp=175V Ip=5A 
Rise Time R, = 4.7 Q 
Turn-off Delay Time (see test circuit) 


Total Gate Charge Ip=10A Ves=10V 
Gate-Source Charge Vpp = Max Rating x 0.8 
Gate-Drain Charge (see test circuit) 


Symbol Test Conditions 


ne Source-drain Current 
Isom(e Source-drain Current 
Paster saa: 


Yee) [rermar Recovery Isp = 10A di/dt = 100 A/us 
Time Vpp =100V T,=150°C 
Reverse Recovery 
Charge 

(*) Pulsed: Pulse duration = 300 us, duty cycle 1.5 % 

(e) Pulse width limited by safe operating area 


Safe Operating Area for TO-220 Safe Operating Area for ISOWATT220 
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Thermal Impedance for TO-220 
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Transconductance 
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Maximum Drain Current vs Temperature 
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Capacitance Variations 
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Normalized Breakdown Voltage vs Temperature Normalized On Resistance vs Temperature 
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Unclamped Inductive Load Test Circuit Unclamped Inductive Waveforms 
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Switching Time Test Circuit Gate Charge Test Circuit 
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MICROELECTRONICS IRF822/Fl 
N - CHANNEL ENHANCEMENT MODE 
POWER MOS TRANSISTORS 


IRF820 500 V <3Q 3A 
IRF820FI 500 V <3 2.2A 
IRF822 500 V <4 2.8A 
IRF822F I 500 V <4 1.9A 
TYPICAL Rosvon) = 2.5 Q 

AVALANCHE RUGGED TECHNOLOGY 


100% AVALANCHE TESTED 
REPETITIVE AVALANCHE DATA AT 100°C 


APPLICATIONS 
» HIGH CURRENT, HIGH SPEED SWITCHING ISOWATT220 
a SWITCH MODE POWER SUPPLIES (SMPS) 
» CHOPPER REGULATORS, CONVERTERS, 
MOTOR CONTROL, LIGHTING FOR 
INDUSTRIAL AND CONSUMER 


ENVIRONMENT INTERNAL SCHEMATIC DIAGRAM 


D (2) 


ABSOLUTE MAXIMUM RATINGS 


Value 


Gate-source Voltage 


[erating Factor SS™*~<“—*~“‘*‘*~*~é‘SC“‘“:SC*d’SC*é BS Cd;UPG 
Max. Operating Junction Temperature 

(°) Pulse width limited by safe operating area 
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IRF 820/Fl - 822/Fl 


THERMAL DATA 


Rthy-amb | Thermal Resistance Junction-ambient 
Rthce-s |Thermal Resistance Case-sink 
Maximum Lead Temperature For Soldering Purpose 


AVALANCHE CHARACTERISTICS 


Parameter Max Value 


JAR Avalanche Current, Repetitive or Not-Repetitive 
(pulse width limited by T, max, 6 < 1%) 


Eas Single Pulse Avalanche Energy 
(starting T; = 25 °C, Ip = lar, Vop = 25 V) 


Ear Repetitive Avalanche Energy 
(pulse width limited by T, max, 5 < 1%) 
Avalanche Current, Repetitive or Not-Repetitive 
(Tc = 100 °C, pulse width limited by T, max, 5 < 1%) 


ELECTRICAL CHARACTERISTICS (Tcase = 25 °C unless otherwise specified) 
OFF 


ViBr)pss_ |Drain-source Ip=250 uA Ves=0 500 V 
Breakdown Voltage 
Ipss Zero Gate Voltage Vos = Max Rating 250 LA 
Drain Current (Vas = 0) |Vps = Max Rating x 0.8 Te= 125°C 1000 _ 
lass Gate-body age Ves=+t20V + 100 
Current (Vps = 


[Symbol [Parameter [Test Conditions| win. | Typ. | Max. | Unit 
T Vesin [Gate Threshold Votage|Vas=Ves to=250ua «2 fa | 4 |v 


Rpsion) |Static Drain-source On |Vas=10V Ip=1.5A 
Resistance for IRF820/820FI 
for IRF822/822FI 


Vos > Ipion) X Ros(on)max 
for IRF820/820FI 
for IRF822/822FI 


Ip(on) |On State Drain Current Ves=10V 


DYNAMIC 


——Pavaneier [Test Conatons wins [ rp. [oe [ont 


Gis (*) | Forward Vos > Ip(on) X Ros(on)max Ip=1.5A 1.93 
Transconductance 


Input Capacitance Vos=25V f=1MHz Ves=0 350 460 

Output Capacitance 60 80 i 
Reverse Transfer 25 35 pF 
Capacitance 
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IRF 820/Fl - 822/Fl 


ELECTRICAL CHARACTERISTICS (continued) 
SWITCHING RESISTIVE LOAD 


Simba! | _— Parameter [___TestGondons [win Twp. [x | Unit 


Turn-on Time Vpp=250 V Ip=i1.5A 
Rise Time Re =50Q9 Ves=10V 
Turn-off Delay Time (see test circuit) 


Fall Time 


Total Gate Charge Ipb=3A Veas=10V 
es = Max Rating x 0.8 
(see test circuit) 


SOURCE DRAIN DIODE 


-Srmbot | Parmeter [Test Sonons [win yp. [ oe [unt 


an Source-drain Current 
Ispm(e Source-drain Current 
(pulsed) 
| Vso (#) | Vso (#)_ [Forward On Voltage Isp=3A Ves=0 | =3 Isp=3A Ves=0 | Ves = 


Reverse Recovery Isp =3A di/dt = 100 A/us 
Time Vpp = 100 V_ Tj = 150 °C 


Reverse Recovery 
Charge 


(*) Pulsed: Pulse duration = 300 ps, duty cycle 1.5 % 
(e) Pulse width limited by safe operating area 


Safe Operating Area for TO-220 Safe Operating Area for ISOWATT220 
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IRF 820/Fl - 822/FI 


Thermal Impedance for TO-220 
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Thermal Impedance for ISOWATT220 
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Transfer Characteristics 
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Gate Charge vs Gate-source Voltage 
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Static Drain-source On Resistance 


GC51320 


R on 
“ST, 6 LE 
et fe i ici ol 

COPE 
Pe a Fs 
SEcSRE ERAS D 


HEH HH 


2.6 = 
fee evaaeess 
pete te WMS Ae | a 
ai ete eeeese 


1 15 2.0 2.5 3.0 3.5 Ip(A) 


Capacitance Variations 
GC52200 


rT TTT 
ACER 
GS ~ 

CCCP 
| a 

(ocnnnnn 
Nelle rr 
SSS 


0 —32~COA 48 Vos (V) 


Normalized On Resistance vs Temperature 


R (on) GC52810 
corm TT TT TT TTA 
ee ete eed 
eae? ane 

Anes 


imege Canoe 
Pareles belt eed St lle 
Leas Ie aI gi walle tI | 
Peer Ves=10V - 


Ip=t DA 


-50 100 TCC) 


2.0 


ka SGS-THOMSON = 
‘SF imcrozvecrromes 197 


IRF 820/FI - 822/Fl 


Source-drain Diode Forward Characteristics 


Unclamped Inductive Load Test Circuit Unclamped Inductive Waveforms 
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MISOR IRF830/FI 
AONIC IRF831/F 


Sa ve. 
A Aas 
¥ 


a] 


N - CHANNEL ENHANCEMENT MODE 
POWER MOS TRANSISTORS 
a 


IRF 830 500 V < 1.50 4.5A 
IRF830F1 500 V < 1.5 SA 

IRF831 450 V < 1.5 Q 4.5A 
IRF831 Fl 450 V 21.5.0 3A 

x» TYPICAL Ros(on) = 1.35 Q 

es AVALANCHE RUGGED TECHNOLOGY 


ew 100% AVALANCHE TESTED 
REPETITIVE AVALANCHE DATA AT 100°C 


APPLICATIONS 
« HIGH CURRENT, HIGH SPEED SWITCHING TO-220 ISOWATT220 
s SWITCH MODE POWER SUPPLIES (SMPS) 
s CHOPPER REGULATORS, CONVERTERS, 
MOTOR CONTROL, LIGHTING FOR 
INDUSTRIAL AND CONSUMER 


ENVIRONMENT INTERNAL SCHEMATIC DIAGRAM 


D (2) 


ABSOLUTE MAXIMUM RATINGS 


50 
50 


0 4 
o | 450 | 500 


Max. Operating Junction Temperature °C 


(e) Pulse width limited by safe operating area 
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IRF830/FI - IRF831/Fl 


THERMAL DATA 


Rthj-amb | Thermal Resistance Junction-ambient Max 62.5 °C/W 
Rthe-s | Thermal Resistance Case-sink Typ 
Ty Maximum Lead Temperature For Soldering Purpose 


AVALANCHE CHARACTERISTICS 


lAR Avalanche Current, Repetitive or Not-Repetitive 4.5 A 
(pulse width limited by T, max, 6 < 1%) 
Eas Single Pulse Avalanche Energy 280 mJ 
(starting T, = 25 °C, Ip = lar, Vop = 25 V) 
Ear Repetitive Avalanche Energy 7.4 mJ 
(pulse width limited by T, max, 6 < 1%) 
Avalanche Current, Repetitive or Not-Repetitive 2.5 
(Tc = 100 °C, pulse width limited by T, max, 6 < 1%) 


lAR 


ELECTRICAL CHARACTERISTICS (Tease = 25 °C unless otherwise specified) 
OFF 


ViBrypss_ |Drain-source Ip=250 uA Ves=0 
Breakdown Voltage for IRF830/830FI 500 V 
for IRF831/831FI 450 V 
lpss Zero Gate Voltage Vps = Max Rating 250 uA 
Drain Current (Vas = 0) |Vps = Max Rating x 0.8 Te = 125°C 1000 uA 
lass Gate-body Leakage Ves=+20V + 100 nA 
Current (Vps = 0) 


ON (+) 


Ciss Input Capacitance Vos=25V f=1MHz Ves=0 600 800 

Coss Output Capacitance 100 130 

Crss Reverse Transfer 40 55 
Capacitance 
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IRF830/Fl - IRF831/Fl 


ELECTRICAL CHARACTERISTICS (continued) 
SWITCHING RESISTIVE LOAD 


Simbel [Parameter [Test Conions—[ n. [yp. [ox [Unt 


Turn-on Time Vop=225V Ip=2.5A 
Rise Time Re = 152 

Turn-off Delay Time (see test circuit) 
Fall Time 


Ip=4.5A Ves=10V 
Vpp = Max Rating x 0.8 
(see test circuit) 


Total Gate Charge 
Gate-Source Charge 
Gate-Drain Charge 


Isp Source-drain Current 
Ispom(e) |Source-drain Current 
(pulsed) 


Reverse Recovery Isp = 4.5 A di/dt = 100 A/us 
Time Von = 100 V T, = 150°C 
Reverse Recovery 

Charge 


(*) Pulsed Pulse duration = 300 us, duty cycle 1.5% 
(e) Pulse width limited by safe operating area 


Safe Operating Area for TO-220 Safe Operating Area for ISOWATT220 
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IRF830/FI - IRF831/Fl 


Thermal Impedance for TO-220 
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Thermal Impedance for ISOWATT220 
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Transfer Characteristics 
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Gate Charge vs Gate-source Voltage 
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Transconductance 


ky SGS-THOMSON 


MICROELECTRONICS 


|| ZY 
PA ara es 

ps >! b(on) X® ps(on)max 
| A 
PW eM ella c| 


2 3 4 5 _1,(A) 


IRF830/FI - IRF831/Fl 


Normalized Breakdown Voltage vs Temperature Normalized On Resistance vs Temperature 


GC23750 GC23740 


Mens) (ooh ae et fee lb EE a a ay 
(norm) es Es ee pis) See Ft 4 
Ei) Ves=0 ET ECE an 


M EEEEEEEEEE EE 


me co a 
fi salsa male sie Aecle sie [Me gli] 
Sanne” 4ERR eRe eee 


0.5 Pal TT) Weeegy 
Ip =2.5A 


=90 0 0 100 TCC) =—90 0 90 100 TCC) 
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Switching Time Test Circuit 
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Gate Charge Test Circuit 
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N - CHANNEL ENHANCEMENT MODE 
POWER MOS TRANSISTORS 


| TYPE | Voss | Rostom | to 
IRF840 500 V < 0.85 9 8A 
IRF840FI 500 V < 0.85 Q 4.5A 
IRF841 450 V < 0.85 0 8A 
IRF841F I 450 V < 0.850 4.5A 

m TYPICAL Rosvon) = 0.74 Q 

ae AVALANCHE RUGGED TECHNOLOGY 


=» 100% AVALANCHE TESTED 
a» REPETITIVE AVALANCHE DATA AT 100°C 


APPLICATIONS 

» HIGH CURRENT, HIGH SPEED SWITCHING TO-220 ISOWATT220 

» SWITCH MODE POWER SUPPLIES (SMPS) 

« CHOPPER REGULATORS, CONVERTERS, 
MOTOR CONTROL, LIGHTING FOR 
INDUSTRIAL AND CONSUMER 
ENVIRONMENT 


INTERNAL SCHEMATIC DIAGRAM 


D (2) 


ABSOLUTE MAXIMUM RATINGS 


Symbol Parameter Value 
IRF 
/ sao | 8at | 8aor! | aatFi 


Drain-source Voltage (Ves = 0) 
450 
| Ip Drain Current (cont.) at T. = 25 °C | 8 | 8 | 45 | 45 | A | 
| Ip [Drain Current (cont.) atTe= 100°C | 5.1 | 5-1 | 28 | 28 | A 

ne 


) 
| Ptot_|Total Dissipation at Te = 25 °C 


Storage Temperature -65 to 150 
Max. Operating Junction Temperature 


(e) Pulse width limited by safe operating area 
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IRF840/FI - IRF841/Fl 


THERMAL DATA 


0-220 | tS OWATTIZO 
| Rihycase [Thermal Resistance Junction-case Max 
Rthj-amb |Thermal Resistance Junction-ambient Max 62.5 °C/W 


Thermal Resistance Case-sink Typ 
Maximum Lead Temperature For Soldering Purpose 


Rthe-s 
TI 


AVALANCHE CHARACTERISTICS 


Avalanche Current, Repetitive or Not-Repetitive 


[Max Value | Unit 
(pulse width limited by T; max, 6 < 1%) Pee) 
510 feat 
13 Ga 
5.4 


aes X, 
Eas Single Pulse Avalanche Energy mJ 
(starting T, = 25 °C, Ip = lan, Vop = 25 V) 


(pulse width limited by T, max, 6 < 1%) 
Avalanche Current, Repetitive or Not-Repetitive 
(Tc = 100 °C, pulse width limited by T, max, 5 < 1%) 
ELECTRICAL CHARACTERISTICS (Tcase = 25 °C unless otherwise specified) 
OFF 


V(BR)DSS Drain-source Ip = 250 LA Ves=0 
Breakdown Voltage for IRF840/840FI 
for IRF841/841FI 


loss Zero Gate Voltage Vos = Max Rating 
Drain Current (Ves = 0) |Vps = Max Rating x 0.8 T,.= 125°C 


lass Gate-body Leakage Ves=+20V 
Current (Vps = 0) 


Symbol Test Conditions 
Vas(th) |Gate Threshold Voltage|Vps= Ves Ip= 250 uA 


Rps(on) |Static Drain-source On |Vegs=10V Ipn=4.4A 
Resistance 


On State Drain Current |Vps > Ip(on) X Ros(on)max Vas = 10 V 
DYNAMIC 


Symbol Test Conditions 


Ots (*) {Forward Vos > Ip(on) X Rosion)max Ip=4.4A] 4.9 S 
Transconductance 


Ciss Input Capacitance Vos=25V f=1MHz Ves=O0 1100 1500 pF 
Coss Output Capacitance 190 240 pF 
Crss Reverse Transfer 80 110 pF 
Capacitance 


0.85 


Max. | 
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IRF840/FI - IRF841/FI 


ELECTRICAL CHARACTERISTICS (continued) 


SWITCHING RESISTIVE LOAD 
Symbol [Parameter | __Test Gongitions | Win. | Typ. | Max. 
Vpp=200V Ip=4A 40 50 


td(on) Turn-on Time 

tr Rise Time R,= 4.70 
tdoff) Turn-off Delay Time (see test circuit) 
Fall Time 


Total Gate Charge 
Gate-Source Charge 
Gate-Drain Charge 


Ipb=8A Ves=10V 
Vpp = Max Rating x 0.8 
(see test circuit) 


SOURCE DRAIN DIODE 


[Symbol | Peremeter [reat Gonions Tin. Typ. [ns [ unit 


Isp Source-drain Current 
Ispom(*) |Source-drain Current 2 A 
(pulsed) 

Reverse Recovery Isp = 8A di/dt = 100 A/us 
Time Vpp = 100 V T, = 150 °C 
Reverse Recovery 


Charge 


(*) Pulsed: Pulse duration = 300 us, duty cycle 1.5% 
(e) Pulse width limited by safe operating area 


Safe Operating Area for TO-220 Safe Operating Area for ISOWATT220 
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Thermal Impedance for TO-220 
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Normalized Breakdown Voltage vs Temperature Normalized On Resistance vs Temperature 
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H (MICROELECTRONICS IRFBC30 


N - CHANNEL ENHANCEMENT MODE 
POWER MOS TRANSISTOR 


[_aVPE | Voss | Rosen | 


TYPICAL Rog(on) = 2 Q 

AVALANCHE RUGGED TECHNOLOGY 
100% AVALANCHE TESTED 

REPETITIVE AVALANCHE DATA AT 100°C 
APPLICATION ORIENTED 
CHARACTERIZATION 


APPLICATIONS 

HIGH CURRENT, HIGH SPEED SWITCHING 

a SWITCH MODE POWER SUPPLIES (SMPS) 

pe CHOPPER REGULATORS, CONVERTERS, 
MOTOR CONTROL, LIGHTING FOR 
INDUSTRIAL AND CONSUMER 
ENVIRONMENT 


INTERNAL SCHEMATIC DIAGRAM 


D (2) 


ABSOLUTE MAXIMUM RATINGS 


| Unit | 
Drain-source Voltage (Vas = 0) 
Voor [Drain gate Voltage (Res =20k0) | |S 
Po : 

Nae 


| = ) 
lo [Brain Curent (continuous) atTe= 100°C | SST 
[TT Yoerating Factor ——SSSC*=<“t*‘“‘*~*S*dSSCSC“‘CCCOW™OCCCCCd Pt 


(e) Pulse width limited by safe operating area 
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THERMAL DATA 


Rthj-case | Thermal Resistance Junction-case Max 
Rthj-amb |Thermal Resistance Junction-ambient Max 


Rth-amb | Thermal Resistance Case-sink Typ 
Maximum Lead Temperature For Soldering Purpose 


AVALANCHE CHARACTERISTICS 
IAR Avalanche Current, Repetitive or Not-Repetitive 4.3 A 
(pulse width limited by T, max, 6 < 1%) 
Eas Single Pulse Avalanche Energy 370 mJ 
(starting T, = 25 °C, Ip = lar, Vop = 25 V) 
Ear Repetitive Avalanche Energy mJ 
(pulse width limited by T, max, 5 < 1%) 


Avalanche Current, Repetitive or Not-Repetitive 
(Tc = 100 °C, pulse width limited by T, max, 5 < 1%) 


ELECTRICAL CHARACTERISTICS (Tcase = 25 °C unless otherwise specified) 
OFF 


Symbol Parameter Test Conditions | Min. | Typ. | Max. | Unit | 
VisrR)pss_ |Drain-source Ipb=250 nA Ves=0 
Breakdown Voltage 
Ipss Zero Gate Voltage Vps = Max Rating 250 LA 
Drain Current (Ves = 0) |Vps = Max Rating x 0.8 Te = 125°C 1000 LA 


less Gate-body Leakage Ves=+20V 
Current (Vps = 0) 


ON (#) 


Gate Threshold Voltage|Vps= Ves Ip= 250 nA 3 


Ros(on) |Static Drain-source On |Ves=10V Ip=2A 
Resistance Ves=10V Ip=2A Te = 100°C 
ID(on) On State Drain Current |Vps > Ip(on) X Rosyon)max 4.3 
Ves=10V 
DYNAMIC 


Symbol Test Conditions 


Gis (*) |Forward Vos > Ip(on) X Rosyon)max ID=2A 2.4 3 
Transconductance 


Ciss Input Capacitance Vos=25V f=1MHz Ves=0 560 820 

Coss Output Capacitance 90 130 

Crss Reverse Transfer 40 50 
Capacitance 
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ELECTRICAL CHARACTERISTICS (continued) 
SWITCHING ON 


Turn-on Time Vpp=225V Ip=2.5A 

Rise Time Re=159 Ves =10V 
(see test circuit, figure 3) 

Turn-on Current Slope |Vpp=480V Ip=4A 
Re = 159 Ves=10V 
(see test circuit, figure 5) 


Total Gate Charge Vop =480V Ip=4A Ves=10V 


Gate-Source Charge 
Gate-Drain Charge 


Test Conditions 


Off-voltage Rise Time {Vpp=480V Ip=4A 
Fall Time Re=159 Ves=10V 
Cross-over Time (see test circuit, figure 5) 


SOURCE DRAIN DIODE 


[Simbot [Parameter [test Gonaions Tin. yp. oe [oni 


Isp Source-drain Current 4.3 
Ispom(e) |Source-drain Current 15 
(pulsed) 
Reverse Recovery Isp =4A_ di/dt = 100 A/us 
Time Vpp=100V_ T,= 150°C 
Reverse Recovery (see test circuit, figure 5) 
Charge 


Reverse Recovery 
Current 


*) Pulsed Pulse duration = 300 us, duty cycle 15% 
e) Pulse width limited by safe operating area 


Safe Operating Area Thermal Impedance 
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Fig. 3: Switching Times Test Circuits For Fig. 4: Gate Charge Test Circuit 
Resistive Load 


V, =20V=Vemax 


$C0S990 


sco6cco 
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MICROELECTRONICS IRFP150FI 
N - CHANNEL ENHANCEMENT MODE 
POWER MOS TRANSISTORS 
TYPE | Voss | Roston) | > 


IRFP150F1 100V |<0.055Q) 23A 
TYPICAL Ros(on) = 0.035 Q 

AVALANCHE RUGGED TECHNOLOGY 

100% AVALANCHE TESTED 

REPETITIVE AVALANCHE DATA AT 100°C 
LOW GATE CHARGE 

HIGH CURRENT CAPABILITY 

175°C OPERATING TEMPERATURE FOR 
STANDARD PACKAGE 

» APPLICATION ORIENTED TO-218 ISOWATT218 
CHARACTERIZATION 


APPLICATIONS 
HIGH CURRENT, HIGH SPEED SWITCHING 
SOLENOID AND RELAY DRIVERS 

ey en INTERNAL SCHEMATIC DIAGRAM 
DC-DC & DC-AC CONVERTERS ee 

MOTOR CONTROL, AUDIO AMPLIFIERS 
AUTOMOTIVE ENVIRONMENT (INJECTION, 
ABS, AIR-BAG, LAMPDRIVERS, Etc.) 


ABSOLUTE MAXIMUM RATINGS 


Parameter 


Drain- gate Voltage (Res = 20 kQ) 
| ln | Drain Current (cont.) at Te = 25 °C 


storage Temperature -65 to 175 -65 to 150 


(e) Pulse width limited by safe operating area 
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THERMAL DATA 


| Rihjcase | Thermal Resistance Junction-case Max 


Rthy-amb | Thermal Resistance Junction-ambient Max 
Rthe-s | Thermal Resistance Case-sink Typ 
Ti Maximum Lead Temperature For Soldering Purpose 


AVALANCHE CHARACTERISTICS 

IAR Avalanche Current, Repetitive or Not-Repetitive 40 A 

(pulse width limited by T, max, 6 < 1%) 

Eas Single Pulse Avalanche Energy 210 mJ 
(starting T, = 25 °C, Ip = lan, Vop = 25 V) 

Ear Repetitive Avalanche Energy 50 mJ 
(pulse width limited by T, max, 6 < 1%) 

lAR Avalanche Current, Repetitive or Not-Repetitive 28 A 
(Tc = 100 °C, pulse width limited by T, max, 6 < 1%) 
ELECTRICAL CHARACTERISTICS (Tcase = 25 °C unless otherwise specified) 
OFF 


Symbol Parameter Test Conditions | Min. | 
ViprRypss_ |Drain-source Ip=250uA Ves=0 100 
Breakdown Voltage 
Ipss Zero Gate Voltage Vos = Max Rating 
Drain Current (Ves = 0) |Vps = Max Rating x 0.8 T,.= 125°C 
lass Gate-body Leakage Ves=+20V 
Current (Vps = 0) 
ON (*) 


Gate Threshold Voltage |Vps= Vas Ip= 250 pA 


Rpos(on) |Static Drain-source On |Vas=10V Ip=22A 0.035 | 0.055 
Resistance 
On State Drain Current |Vps > Ip(on) X Ros(on)max Vos = 


DYNAMIC 


Typ. 


Ciss Input Capacitance Vops=25V f=1MHz Ves=0 2150 | 2800 

Coss Output Capacitance 600 800 

Crss Reverse Transfer 150 200 
Capacitance 
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ELECTRICAL CHARACTERISTICS (continued) 
SWITCHING RESISTIVE LOAD 


[Symbol | Poameter [Test onaiions [ns [Tops [x [ Un 


Turn-on Time Vpop=24V Ip=20A 

Rise Time R, = 4.70 Ves=10V 
Turn-off Delay Time (see test circuit) 
Fall Time 


Total Gate Charge 


Ip=40A Ves=10V 
Vpp = Max Rating x 0.8 
(see test circuit) 


SOURCE DRAIN DIODE 


Source-drain Current 
Source-drain Current 
Isom(e) | (pulsed) 


Vsp (*) |Forward On Voltage Isp = 40 A Ves=0 


ffi Iso = 40A_ di/dt = 100 A/us 
Von =30V T,= 150°C 


Reverse Recovery 
Time 

Reverse Recovery 
Charge 
(*) Pulsed Pulse duration = 300 us, duty cycle 15% 
(e) Pulse width limited by safe operating area 


Qrr 


Safe Operating Area for TO-218 Safe Operating Area for ISOWATT218 


Ip(A) 
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Thermal Impedance for TO-218 
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Thermal Impedance for ISOWATT218 
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Transconductance 
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Source-drain Diode Forward Characteristics 
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N - CHANNEL ENHANCEMENT MODE 
POWER MOS TRANSISTORS 


| TYPE | Voss | Rosion | Ip 
IRFP240 200 V < 0.18 Q 20A 
IRF P240FI 200 V < 0.18 Q 12A 

a TYPICAL Rosjon) = 0.145 Q 

« AVALANCHE RUGGED TECHNOLOGY 


a 100% AVALANCHE TESTED 
» REPETITIVE AVALANCHE DATA AT 100°C 


APPLICATIONS 

» HIGH CURRENT, HIGH SPEED SWITCHING 
UNINTERRUPTIBLE POWER SUPPLY (UPS) 
MOTOR CONTROL, AUDIO AMPLIFIERS ISOWATT218 
INDUSTRIAL ACTUATORS : 
DC-DC & DC-AC CONVERTERS FOR 
TELECOM, INDUSTRIAL AND CONSUMER 
ENVIRONMENT | 


INTERNAL SCHEMATIC DIAGRAM 


D (2) 


ABSOLUTE MAXIMUM RATINGS 


IRFP240 IRFP240FI 


[to [Drain Current (cont) atTo= 25% | SOSSCTCSCCtSSC*dSCA 
Ip | Drain Current (cont.) at Tc = 100 °C 


(e) Pulse width limited by safe operating area 
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THERMAL DATA 


0-218 | IS OWATTIIB 
| Rihy-case | Thermal Resistance Junction-case Max 0.83 
Rthj-amb | Thermal Resistance Junction-ambient Max 30 
Rthe-s |Thermal Resistance Case-sink Typ 0.1 °C/W 
Maximum Lead Temperature For Soldering Purpose 300 


AVALANCHE CHARACTERISTICS 


Parameter 


IAR Avalanche Current, Repetitive or Not-Repetitive A 
md 
mJ 
A 


[Max Value | Unit 
20 
(pulse width limited by T, max, 6 < 1%) 
ie 
ee 
12 


Eas Single Pulse Avalanche Energy 
(starting T, = 25 °C, Ip = lar, Vop = 25 V) 


Ear Repetitive Avalanche Energy 
(pulse width limited by T, max, 6 < 1%) 
IAR Avalanche Current, Repetitive or Not-Repetitive 
(T. = 100 °C, pulse width limited by T, max, 6 < 1%) 
ELECTRICAL CHARACTERISTICS (Tcase = 25 °C unless otherwise specified) 
OFF 


Symbol Parameter Test Conditions | Min. | Typ. | 
Vipryoss |Drain-source In=250 uA Ves=0 200 
Breakdown Voltage 
Ipss Zero Gate Voltage Vos = Max Rating 
Drain Current (Ves = 0) |Vps = Max Rating x 0.8 T.= 125°C 
lass Gate-body Leakage Ves=+t20V 
Current (Vps = 0) 
ON (*) 


Symbol Test Conditions 


Gate Threshold Voltage |Vps = Ves! = 250 WA 


DYNAMIC 
Symbol Test Conditions 


GOts (*) Forward Vos > Ip(on) X Rosyon)max IDb=10A 
Transconductance 


Ciss Input Capacitance Vos=25V f=1MHz Ves=0 
Coss Output Capacitance 
Crss Reverse Transfer 

Capacitance 


|Min. | Typ. | Max. 
ere 
» 1600 | 2100 


50 70 


_Unit_| 
DF 
DF 
pF 
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ELECTRICAL CHARACTERISTICS (continued) 
SWITCHING RESISTIVE LOAD 


Turn-on Time Vop=100V Ip=20A 
Rise Time Re=9.1Q Ves=10V 
Turn-off Delay Time (see test circuit) 

Fall Time 


Total Gate Charge Ipb=20A Vas=10V 
Gate-Source Charge Vop = Max Rating x 0.8 
Gate-Drain Charge (see test circuit) 


Source-drain Current 
Source-drain Current 
(pulsed) 


Forward On Voltage Isp =20A Ves= 


Reverse Recovery Isp = 20A_ di/dt = 100 A/us 
Time Vpp = 100 V T, = 150 °C 
Reverse Recovery 

Charge 


(+) Pulsed. Pulse duration = 300 ps, duty cycle 15% 
(e) Pulse width limited by safe operating area 


Safe Operating Area for TO-218 Safe Operating Area for ISOWATT218 
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Maximum Drain Current vs Temperature 
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Static Drain-source On Resistance 
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Normalized On Resistance vs Temperature 
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‘CTI SGS-THOMSON IRFP350 
SF WICROELECTRONICS IRFP350F1 


N - CHANNEL ENHANCEMENT MODE 
POWER MOS TRANSISTOR 


TYPE | Voss_| Ros(om | 
IRFP350 400 V < 0.3 Q 
IRFP350FI 400 V < 0.32 
TYPICAL Ros(on) = 0.21 
AVALANCHE RUGGED TECHNOLOGY 
100% AVALANCHE TESTED 

REPETITIVE AVALANCHE DATA AT 100°C 


APPLICATION ORIENTED 
CHARACTERIZATION 


APPLICATIONS 

» HIGH CURRENT, HIGH SPEED SWITCHING 

a SWITCH MODE POWER SUPPLIES (SMPS) 

» CHOPPER REGULATORS, CONVERTERS, 
MOTOR CONTROL, LIGHTING FOR 
INDUSTRIAL AND CONSUMER 
ENVIRONMENT INTERNAL SCHEMATIC DIAGRAM 


D (2) 


ISOWATT218 


ABSOLUTE MAXIMUM RATINGS 


Value 


Drain-source Voltage (Ves = 0) 400 
Vpoer_ |Drain- gate Voltage (Res = 20 kQ) 
Ww 


Parameter 


to [Drain Current (continuous) atT-=25°° | te SC«dCSCSC‘SSCS 
tion Drain Current (continuous) at T. = 100 °C 
Ipu(*) |Drain Current (pulsed) 


wire 
Viso Insulation Withstand Voltage (06) ——=S=~Y=SCSCSS*~dtCSCSCSOSCd;C CS 
T; Max. Operating Junction Temperature 


(e) Pulse width limited by safe operating area 
JuLY 1993 1/7 


(DC) 


235 


IRFP350/FI 


THERMAL DATA 


| Rihy-case_ [Thermal Resistance Junction-case 


Rth)-amb | Thermal Resistance Junction-ambient Max 
Rthe-sink |Thermal Resistance Case-sink Typ 
Maximum Lead Temperature For Soldering Purpose 


AVALANCHE CHARACTERISTICS 


Avalanche Current, Repetitive or Not-Repetitive 
(pulse width limited by T, max, 6 < 1%) 


Eas Single Pulse Avalanche Energy 
(starting T, = 25 °C, lp = lar, Vop = 50 V) 
Repetitive Avalanche Energy 
(pulse width limited by T, max, 6 < 1%) 


Avalanche Current, Repetitive or Not-Repetitive 
(Tc = 100 °C, pulse width limited by T, max, 5 < 1%) 


ELECTRICAL CHARACTERISTICS (Tcase = 25 °C unless otherwise specified) 
OFF 


Symbol Parameter Test Conditions 
Viprypss_ |Drain-source Ipn=250 uA Ves=0 
Breakdown Voltage 
Ipss Zero Gate Voltage Vos = Max Rating 
Drain Current (Vas = 0) |Vps = Max Rating x 0.8 T.= 125°C 
lass Gate-body Leakage Ves=+20V 
Current (Vps = 0) 
ON (:*) 


Symbol Test Conditions 
| Vestn) | Gate Threshold Voltage|Vps= Vas Ip= 250 nA 


Rpsion) |Static Drain-source On |Veas=10V Ip=8A 
Resistance Vas=10V Ip=8A_ Te = 100°C 
Pee State Drain Current |Vps > Ip(on) X Roson)max 


DYNAMIC 


Parameter Test Conditions 


Forward Vps> ID(on) X Rps(on)max Ipbp=8A 
Transconductance 


Input Capacitance Vos=25V f=1MHz Ves=0 
Output Capacitance 

Reverse Transfer 

Capacitance 
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ELECTRICAL CHARACTERISTICS (continued) 
SWITCHING ON 


Symbol Parameter Test Conditions 


Turn-on Time Vop=200 VV Ip=8A 

Rise Time Re=4.7Q9 Ves=10V 
(see test circuit, figure 3) 

Turn-on Current Slope |Vpp= 320 V Ip=16A 
Rg=47Q9 Ves=10V 
(see test circuit, figure 5) 


Total Gate Charge Von = 320V Ip=16A Ves=10V 


Gate-Source Charge 
Gate-Drain Charge 


Parameter Test Conditions 


trvott) |Off-voltage Rise Time |Vpp=320V Ip=16A 105 140 
tf Fall Time Re = 4.72 Ves =10V a5 50 
tc Cross-over Time (see test circuit, figure 5) 150 200 

Source-drain Current 


Unit 
16 
64 
(pulsed) 


Pi pag = Nees ———}} a 


Reverse Recovery Isp = 16A_ di/dt = 100 A/us sad 


Time Vpp=100V T,= 150°C 
Safe Operating Areas For TO-218 Safe Operating Areas For ISOWATT218 


SOURCE DRAIN DIODE 


Source-drain Current 


Test Conditions 


Reverse Recovery (see test circult, figure 5) 
Charge 

Reverse Recovery 
Current 
(') Pulsed Pulse duration = 300 ts, duty cycle 15% 
(e) Pulse width limited by safe operating area 
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Thermal Impedeance For TO-218 
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Transconductance Static Drain-source On Resistance 
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Fig. 1: Unclamped Inductive Load Test Circuits Fig. 2: Unclamped Inductive Waveforms 


V(BR)DSS 


scossao 
$C05970 


Fig. 3: Switching Times Test Circuits For Fig. 4: Gate Charge Test Circuit 
Resistive Load 
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SJE WMICROELECTROMICS IRFW450 
N - CHANNEL ENHANCEMENT MODE 
POWER MOS TRANSISTORS 


PRELIMINARY DATA 


TYPE | Voss | Rosion | 0 


IRFP450 500 V < 0.49 


IRFP450F I 500 V <0.40 
IRF W450 500 V < 0.4 


a TYPICAL Ros(on) = 0.33 Q 

e AVALANCHE RUGGED TECHNOLOGY 

n 100% AVALANCHE TESTED 

ne REPETITIVE AVALANCHE DATA AT 100°C 


APPLICATIONS 

no HIGH CURRENT, HIGH SPEED SWITCHING 

s SWITCH MODE POWER SUPPLIES (SMPS) 

n CHOPPER REGULATORS, CONVERTERS, TO-218 
MOTOR CONTROL, LIGHTING FOR 
INDUSTRIAL AND CONSUMER 
ENVIRONMENT 


ISOWATT218 


INTERNAL SCHEMATIC DIAGRAM 
D (2) 


ABSOLUTE MAXIMUM RATINGS 


IRFP/IRFW450 IRFP450FI 


= 0) 

) 
+ 20 
Ip [Drain Current (cont. atTe= 25°C | 4 | 
lo | | 


Insulation Withstand Voltage (DC) Lee 4000 
Storage Temperature -65 to 150 
"7, [Max. Operating Junction Temperature 


(e) Pulse width limited by safe operating area 
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IRFP450/Fl - IRFW450 


THERMAL DATA 


Rthy-amb |Thermal Resistance Junction-ambient Max 30 °C/W 
Rthc-s |Thermal Resistance Case-sink Typ 
T Maximum Lead Temperature For Soldering Purpose 


AVALANCHE CHARACTERISTICS 


IAR Avalanche Current, Repetitive or Not-Repetitive 
(pulse width limited by T, max, 6 < 1%) 
Eas Single Pulse Avalanche Energy 
(starting T, = 25 °C, Ip = lan, Vop = 50 V) 
Ear Repetitive Avalanche Energy 
(pulse width limited by T, max, 6 < 1%) 
IAR Avalanche Current, Repetitive or Not-Repetitive 
(Tc = 100 °C, pulse width limited by T, max, 5 < 1%) 


ELECTRICAL CHARACTERISTICS (Tcase = 25 °C unless otherwise specified) 


OFF 
Viprypss_ |Drain-source Ipb=250 nA Ves=0 500 
Breakdown Voltage 
lpss Zero Gate Voltage Vps = Max Rating 250 LA 
Drain Current (Ves = 0) |Vps = Max Rating x 0.8 T.= 125°C 1000 yA 
lass Gate-body Leakage Ves=+20V + 
Current (Vps = 0) 
ON (*) 


Gate Threshold Voltage|Vps= Vas Ip= 250 uA a ea 4 V 
4 


Rps(on) |Static Drain-source On |Vas=10V Ip=7.9A 0.33 0.4 Q 
Resistance 


| Ipyon) On State Drain Current |Vps > Ib(on) X Ros(on)max Vas = 10 V | Wa = ae 
DYNAMIC 


Symbol Test Conditions 


Qis (*) |Forward Vos > ID(on) X Ros(on)max In = 7.9 A 
Transconductance 


Ciss Input Capacitance Vos=25V f=1MHz Ves=0 
Coss Output Capacitance 
Criss Reverse Transfer 

Capacitance 
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IRFP450/Fl - IRFW450 


ELECTRICAL CHARACTERISTICS (continued) 
SWITCHING RESISTIVE LOAD 


-Symbet | Poameter [Test onaitons [ns [op [nx [ Uni 


td(on) Turn-on Time Voo=210V ID=7A 
tr Rise Time R,= 4.7 Q 

ta(off) Turn-off Delay Time (see test circuit) 

Fall Time 


Total Gate Charge 
Gate-Source Charge 
Gate-Drain Charge 


IDpb=13A Ves=10V 
Vpp = Max Rating x 0.8 
(see test circuit) 


SOURCE DRAIN DIODE 


Symbol Test Conditions 
aon 


Source-drain Current 
Ispm(e Source-drain Current 
(pulsed) 


Forward On Voltage 


Reverse Recovery 
Time 

Reverse Recovery 
Charge 


7 Pulsed: Pulse duration = 300 ps, duty cycle 1.5% 
e) Pulse width limited by safe operating area 


Isp = 14A di/dt = 100 A/us 
Vpp = 100 VT, = 150 °C 


Safe Operating Area for TO-218 and TO-247 Safe Operating Area for ISOWATT218 
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IRFP450/FI - IRFW450 


Thermal Impedance for TO-218 and TO-247 
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Transconductance 
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Static Drain-source On Resistance 


Rosvon) 
( 


0.34 


oye ee se | 
es NestOM Ee cal shal 
SEESRSSRES 
aa ee ely 
ae sess eee eg 
SERS RARE 
lige 

= ae 


GC51330 


SEE eee 
i oe 
ee eee ae 
CCAP Er 


eee 


ia Vos =400V 
ee ee 


| — —-—}+— 


0 40 80 120 


—— 


— | 


Normalized Gate Threshold Voltage vs 


Temperature 


MSON 
SO RE TROMIES 


es) 

PL LE LL | vec=ves 
PSL || | to=25oua 
(eae eee eee 
ae ee ee 
jefe Tal oi CS 
Pe Isa 
gated. ae 
is a ae Ce 
ae ee 


100 


GC52600 


IRFP450/Fl - IRFW450 


Normalized On Resistance vs Temperature 
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Unclamped Inductive Load Test Circuit 


ScO0S970 


Switching Time Test Circuit 
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Source-drain Diode Forward Characteristics 
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7 iicROELECTROMICS IRFZ40FI 


N - CHANNEL ENHANCEMENT MODE 
POWER MOS TRANSISTORS 


Voss | Rosion) | In| 


IRFZ40 50 V < 0.028 Q 


IRF 2Z40F I 50 V < 0.028 Q 
a 
Lt 
Lt 
7 
a 
a 
a 


APPLICATIONS ISOWATT220 


TYPICAL Rosjon) = 0.022 Q 

AVALANCHE RUGGED TECHNOLOGY 
100% AVALANCHE TESTED 

REPETITIVE AVALANCHE DATA AT 100°C 
LOW GATE CHARGE 

HIGH CURRENT CAPABILITY 

175°C OPERATING TEMPERATURE 


HIGH CURRENT, HIGH SPEED SWITCHING 
SOLENOID AND RELAY DRIVERS 
REGULATORS 

DC-DC & DC-AC CONVERTERS 

MOTOR CONTROL, AUDIO AMPLIFIERS 
AUTOMOTIVE ENVIRONMENT (INJECTION, ee pra neta 
ABS, AIR-BAG, LAMPDRIVERS, Etc.) ae 


©). 


ABSOLUTE MAXIMUM RATINGS 


inoue 

[ip [Drain Current (cont) atTe= 100° [Sait 
Ipu(e) |Drain Current (pulsed) 200 

wre 
Viso Insulation Withstand Voltage (DC) ee ee ee 


ie) 
6 


air Max. Operating Junction Temperature 


(e) Pulse width limited by safe operating area 


175 
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IRFZ40/Fl 


THERMAL DATA 


| Rihycase | Thermal Resistance Junction-case Max °C/W 


Rth)-amb |Thermal Resistance Junction-ambient Max °C/W 
Rthc-s |Thermal Resistance Case-sink Typ 
Ti Maximum Lead Temperature For Soldering Purpose 


AVALANCHE CHARACTERISTICS 

lAR Avalanche Current, Repetitive or Not-Repetitive 50 A 
(pulse width limited by T, max, 6 < 1%) 

Eas Single Pulse Avalanche Energy 400 md 
(starting T, = 25 °C, Ip = lan, Vop = 25 V) 

Ear Repetitive Avalanche Energy 100 
(pulse width limited by T, max, 6 < 1%) 

IAR Avalanche Current, Repetitive or Not-Repetitive 35 
(Tc = 100 °C, pulse width limited by T, max, 6 < 1%) 


ELECTRICAL CHARACTERISTICS (Tcase = 25 °C unless otherwise specified) 


OFF 
Vipr)pss |Drain-source Ipb=250 nA Ves=0 50 
Breakdown Voltage 
lpss Zero Gate Voltage Vps = Max Rating 
Drain Current (Ves = 0) |Vps = Max Rating x 0.8 Te = 125°C 
lass Gate-body Leakage Ves=+20V + 100 nA 
Current (Vps = 0) 
ON (*) 


Gate Threshold Voltage|Vps= Ves Ip=250 yA ae ae SS 


Rpsion) {Static Drain-source On |Ves=10V Iln=29A 0.022 | 0.028 Q 
Resistance 


DYNAMIC 


gis (*) Forward Vos > Ipion) X Ros(on)max IDD=29A 17 22 S 
Transconductance 


Ciss Input Capacitance Vpops=25V f=1MHz Vaes=0 1700 | 2200 pF 
Coss Output Capacitance 630 850 pF 


_, 
oh 
2o 
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ae 
> > 


Crss Reverse Transfer 200 260 pF 
Capacitance 
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ELECTRICAL CHARACTERISTICS (continued) 
SWITCHING RESISTIVE LOAD 


[Srmbst | Parmeter [teat anions Tn. [yo [is [vt 


Turn-on Time Vpp=25V Ip=29A 
Rise Time Rg=4.7 Q Ves=10V 
Turn-off Delay Time (see test circuit) 


Fall Time 


Qg Total Gate Charge Ipb=64A Veas=10V 
Qgs Gate-Source Charge Vpp = Max Rating x 0.8 
Qga Gate-Drain Charge (see test circuit) 


SOURCE DRAIN DIODE 


Isp Source-drain Current 
Isom(e) |Source-drain Current 
(pulsed) 


Forward On Voltage Veas=0 Isp =S50A 


Reverse Recovery Isp = 50A di/dt = 100 A/us 
Time Vpp =30V T,=150°C 
Reverse Recovery 
Charge 

(+) Pulsed Pulse duration = 300 is, duty cycle 15% 

(e) Pulse width limited by safe operating area 


Safe Operating Area for TO-220 Safe Operating Area for ISOWATT220 
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Thermal Impedance for TO-220 
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Switching Time Test Circuit Gate Charge Test Circuit 
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3GS-THOMSON MTP3N60 


ST] 


MICROELECTRONICS MTPSN60FI 
N - CHANNEL ENHANCEMENT MODE 
POWER MOS TRANSISTOR 


| TYPE | Voss_|Rostom _ 
MTP3N60 600 V <2.5Q 
MTP3N60FI 600 V <2.5Q 
TYPICAL Rosvon) = 2 Q 
AVALANCHE RUGGED TECHNOLOGY 
100% AVALANCHE TESTED 

REPETITIVE AVALANCHE DATA AT 100°C 


APPLICATION ORIENTED 
CHARACTERIZATION 


tb 
3.9 A 
2.54 


APPLICATIONS 

ae HIGH CURRENT, HIGH SPEED SWITCHING 

a SWITCH MODE POWER SUPPLIES (SMPS) 

» CHOPPER REGULATORS, CONVERTERS, 
MOTOR CONTROL, LIGHTING FOR 
INDUSTRIAL AND CONSUMER 
ENVIRONMENT INTERNAL SCHEMATIC DIAGRAM 


D (2) 


TO-220 ISOWATT220 


ABSOLUTE MAXIMUM RATINGS 


Parameter 


i ( 


e 

| Prot —_ | Total Dissipation at Tc = 25 °C 

pJocratng Factor ——=S=SsC*~“‘*‘“‘*~S*rSSCiSS*dC a8 

[Viso [nsulation Withstand Voltage (0G) —~—S«dSC SSS 0 C 
~ 


T; Max. Operating Junction Temperature 
(e) Pulse width limited by safe operating area 
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MTP3N60/FI 


THERMAL DATA 


Rthy-amb | Thermal Resistance Junction-ambient Max 
Rthe-sink |Thermal Resistance Case-sink Typ 
Maximum Lead Temperature For Soldering Purpose 


AVALANCHE CHARACTERISTICS 


Avalanche Current, Repetitive or Not-Repetitive 
(pulse width limited by T, max, 6 < 1%) 
Eas Single Pulse Avalanche Energy 
(starting T, = 25 °C, Ip = lar, Vop = 25 V) 
Ear Repetitive Avalanche Energy 
(pulse width limited by T, max, 6 < 1%) 


Avalanche Current, Repetitive or Not-Repetitive 
(Tc = 100 °C, pulse width limited by T, max, 6 < 1%) 


ELECTRICAL CHARACTERISTICS (Tcase = 25 °C unless otherwise specified) 


OFF 
Symbol Test Conditions 


Viprypss_ | Drain-source Ipb=250 nA Ves=0 
Breakdown Voltage 
loss Zero Gate Voltage Vps = Max Rating 
Drain Current (Ves = 0) |Vps = Max Rating x 0.8 Te = 125°C 
lass Gate-body Leakage Ves=+20V 
Current (Vps = 0) 


ON (#) 
Symbol Test Conditions 
Gate Threshold Voltage |Vps= Ves Ib=1mA 


Rps(on) |Static Drain-source On |Vas=10V Ip=1.5A 
Resistance Ves=10V Ip=1.5A Te = 100°C 


Ciss Input Capacitance Vos=25V f=1MHz 
Coss Output Capacitance 
Crss Reverse Transfer 

Capacitance 
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MTP3N60/FI 


ELECTRICAL CHARACTERISTICS (continued) 
SWITCHING ON 


[Symbol [Parmeter [Test onavons [ns [Tops [wx [ Un 


Turn-on Time Vop=225V Ip=2.5A 
Rise Time Re = 152 Vas =10V 
(see test circuit, figure 3) 


Turn-on Current Slope |Vpp=480V Ip=4A 


Re =159 Ves=10V 

(see test circuit, figure 5) 
Total Gate Charge Vpp = 480 V Ip=4A Ves=10V 
Gate-Source Charge 
Gate-Drain Charge 


SWITCHING OFF 


[Symbot | —_Parameter__[ est conan in. [ yp. [Wx [Oni 


trvotty) |Off-voltage Rise Time iVpp=480V Ip=4A 
tf Fall Time Roe=15Q2 Ves=10V 
tc Cross-over Time (see test circuit, figure 5) 


SOURCE DRAIN DIODE 


PS ee | 


an Source-drain Current 
Ispm(e Source-drain Current 
(pulsed) 


Reverse Recovery pe =4A di/dt = 100 A/us 
Time Vpp=100V_ T,= 150°C 
Reverse Recovery (see test circuit, figure 5) 
Charge 

Reverse Recovery 


Current 


(+) Pulsed: Pulse duration = 300 us, duty cycle 1.5% 
(e) Pulse width limited by safe operating area 


Safe Operating Areas For TO-220 Safe Operating Areas For ISOWATT220 
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Thermal Impedeance For TO-220 
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Turn-on Current Slope 
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Fig. 1: Unclamped Inductive Load Test Circuits Fig. 2: Unclamped Inductive Waveforms 


V(BR)DSS 


$co5989 
$C05970 


Fig. 3: Switching Times Test Circuits For Fig. 4: Gate Charge Test Circuit 
Resistive Load 
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Fig. 5: Test Circuit For Inductive Load Switching 
And Diode Reverse Recovery Time 
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SGS-THOMSON 
MICROELECTRONICS MTP6N60 


N - CHANNEL ENHANCEMENT MODE 
POWER MOS TRANSISTOR 


[Wee | Voss | Rosen [|e 


TYPICAL Ros(on) = 1 Q 

AVALANCHE RUGGED TECHNOLOGY 
100% AVALANCHE TESTED 

REPETITIVE AVALANCHE DATA AT 100°C 
APPLICATION ORIENTED 
CHARACTERIZATION 


APPLICATIONS 

e HIGH CURRENT, HIGH SPEED SWITCHING 

a» SWITCH MODE POWER SUPPLIES (SMPS) 

» CHOPPER REGULATORS, CONVERTERS, 
MOTOR CONTROL, LIGHTING FOR 
INDUSTRIAL AND CONSUMER 
ENVIRONMENT 


TO-220 


INTERNAL SCHEMATIC DIAGRAM 


D (2) 


ABSOLUTE MAXIMUM RATINGS 


Drain-source Voltage (Ves = 0) 
Drain- gate Voltage (Res = 20 kQ) 


(e) Pulse width limited by safe operating area 
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MTP6N60 


THERMAL DATA 


Thermal Resistance Junction-case Max 
Thermal Resistance Junction-ambient Max 
Thermal Resistance Case-sink Typ 
Maximum Lead Temperature For Soldering Purpose 


Rthj-case 
Rthj-amb 
Rthj-amb 


AVALANCHE CHARACTERISTICS 


lar Avalanche Current, Repetitive or Not-Repetitive 
(pulse width limited by T, max, 6 < 1%) 
Eas Single Pulse Avalanche Energy 
(starting T, = 25 °C, Ip = Ian, Vop = 25 V) 
Ear Repetitive Avalanche Energy 
(pulse width limited by T, max, 6 < 1%) 
lAR Avalanche Current, Repetitive or Not-Repetitive 
(Tc = 100 °C, pulse width limited by T, max, 5 < 1%) 


ELECTRICAL CHARACTERISTICS (Tcase = 25 °C unless otherwise specified) 
OFF 


Symbol Parameter Test Conditions 
Vipryoss |Drain-source Ipb=250 uA Ves=0 
Breakdown Voltage 
Ipss Zero Gate Voltage Vos = Max Rating 
Drain Current (Ves = 0) |Vps = Max Rating x 0.8 Te= 125°C 


lass Gate-body Leakage Ves=+20V 
Current (Vps = 0) 


ON (*) 


Rpsion) |Static Drain-source On |Vas=10V Inb=3A 1 1.2 
Resistance Ves=10V Ip=3A Te = 100°C 
ID(on) On State Drain Current Vos > ID(on) X Rps(on)max 
Ves=10V 


DYNAMIC 
[Symbor | Parameter [Test Conditions ‘| Win. | Typ. | Max. | Unit 


Ots (*) |Forward Vos > ID(on) X Ros(on)max IpD=3A 2 4.8 
Transconductance 


S 
Ciss Input Capacitance Vos=25 V =1MHz Ves=0 1150 ; 1500 pF 
Output Capacitance 160 240 pF 
Reverse Transfer 75 110 pF 
Capacitance 
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MTP6N60 


ELECTRICAL CHARACTERISTICS (continued) 
SWITCHING ON 


Symbol Test Conditions 
oa Turn-on Time Vop=300V Ip=3A 
Rise Time te = 500 Ves =10V 
(see test circuit, figure 3) 
(di/dt)on |Turn-on Current Slope |Vpp=480 V Ip=6A 
ieee Ves=10V 
(see test circuit, figure 5) 


Total Gate Charge Vpp=480 V Ip=6A Ves=10V 


Gate-Source Charge 
Gate-Drain Charge 


trvott) |Off-voltage Rise Time |Vpp=480V Ip=6A 
tt Fall Time Rgo=50Q Ves=10V 
te Cross-over Time (see test circuit, figure 5) 


SOURCE DRAIN DIODE 


ee Source-drain Current 3.8 A 
Ispm(e Source-drain Current 24 A 
aaa lesae 
| Vso (#) Forward On Voltage Isp =6A Ves=0O0 a ee ee | 


Reverse Recovery Isp =6A_ di/dt = 100 A/us 
Time Vpp=100V_ T, = 150 °C 
Reverse Recovery (see test circuit, figure 5) 
Charge 

Reverse Recovery 
Current 


(*) Pulsed: Pulse duration = 300 us, duty cycle 1.5 % 
(¢) Pulse width limited by safe operating area 


Safe Operating Area ‘ Thermal Impedance 
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Normalized On Resistance vs Temperature 


GC28040 


vessiov{ | | | | 
Pan ee 
PReRa Eee 
Pee gee | 
ana 2a eee 
eae asses 
ea ae ee 
eed elie ale Je 
peewee Oe el 


-30 0 90 100 ye) 


1.2 


0.8 


0.4 


Turn-off Drain-source Voltage Slope 


GC24230 


sc) es a 
vs CALE Tow = 4800 
PN ih lees =t00 al: | 
pre Oe Ol ie 
a eae We Was dee dee 


er ee a a ee 
Zeees SSeS 
pe oe a Pe 
ERRC Re Rie eee 
Sea eee eee 


0 20 40 60 80 100 120 R,(9) 


Normalized Gate Threshold Voltage vs 
Temperature 


GC22450 
Vests) (7. .LLLLLLLLLLLLLLI L111 
(norm) EEE LE LLEL 
FCCCCCELECLLY]) Vos=Ves 1 
Hes Meee eh ie = seo uAr. 
FLEECE ELE 
ee ee 6B EO et al Gm 
Ls OP PO a FO 
isl kta Wl el ee Woes 
poops Laake rliteal boli de 
FOOSE 


a N 
pa OMe See ete le eee els Teh Po 
7 eee a ae ae ee Se see 
pe HH lH 
HRA REE ae 
OVE es PE IE Rie Te Pes 


Turn-on Current Slope 


GC24220 


ea OG 


[LS 
520 


N= Meier AOS selenide | 
feel AS oe Tay tegapye | 
BNE 

fe Te eyes eal =] 9). tn 

JEN eal ee Te 
[eel TET ape ti alas all 
ea Aree ese Ua 
Pit ae. Ss ee 
Pb Os Fi Fl ns 
ae Fa a Gs 
Per ts eee Le a 


0 20 40 460 80 100 R,(9) 


280 


240 


200 


160 


Cross-over Time 


GC24240 


PACE ara ye ee 
EAS is sesh 7a 
P|} tty TA 


0 20 40 60 80 Rg(0) 


5/7 


ky SGS-THOMSON 


MICROELECTRONICS 


267 


MTP6N60 


Switching Safe Operating Area 
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Fig. 3: Switching Times Test Circuits For Fig. 4: Gate Charge Test Circuit 
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Fig. 5: Test Circuit For Inductive Load Switching 
And Diode Recovery Times 
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ky SGS-THOMSON MTP3055E 


MICROELECTRONICS MTP3055EFI 
N - CHANNEL ENHANCEMENT MODE 
POWER MOS TRANSISTORS 


| Rosion) | to 
MTP3055EFI 60 V < 0. 15 Q 10A 
TYPICAL Rosvon) = 0.1 

AVALANCHE RUGGED TECHNOLOGY 
100% AVALANCHE TESTED 

REPETITIVE AVALANCHE DATA AT 100°C 
LOW GATE CHARGE 

175°C OPERATING TEMPERATURE 


APPLICATION ORIENTED 
CHARACTERIZATION 


ISOWATT220 
APPLICATIONS 

HIGH CURRENT, HIGH SPEED SWITCHING 
SOLENOID AND RELAY DRIVERS 
REGULATORS 

DC-DC & DC-AC CONVERTERS 

MOTOR CONTROL, AUDIO AMPLIFIERS aa eal 
AUTOMOTIVE ENVIRONMENT (INJECTION, ee 

ABS, AIR-BAG, LAMPDRIVERS, Etc.) 


ABSOLUTE MAXIMUM RATINGS 
rose“ ener 
[rans voge Was @)_— Feo 
Voon [Drain- gate Voltage (Res = 20KQ)—~SC*~PSCCi‘“‘“‘~S*StSSSCSCSC“‘*‘*S 
ae a 
a Drain Current (cont. S at Tc = 100 °C ec nee |e, eee, 
NS 
a Total Dissipation at . = 25°C a ee a ee 
[Ierating Factor —SSSC*idCSCSCt SP 
[Vise [insulation Withstand Voltage (OO) ——S=YSCSCiCSSSC*dSCSCtO SC 
| Tsig__|Storage Temperature | 85 ITS | 
1, [iex. Operating Junction Temperature | —~OSC*~S*~«saTBSC*C“‘C*d;CSO™ 


(e) Pulse width limited by safe operating area 
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THERMAL DATA 


Thermal Resistance Junction-case 


Rthj-amb | Thermal Resistance Junction-ambient Max 
Rthc-s |Thermal Resistance Case-sink Typ 
T Maximum Lead Temperature For Soldering Purpose 


AVALANCHE CHARACTERISTICS 
Avalanche Current, Repetitive or Not-Repetitive 
(pulse width limited by T, max, 5 < 1%) 
E 
E 


Single Pulse Avalanche Energy 40 
(starting T, = 25 °C, Ip = lan, Vop = 25 V) 
Rissa 
10 


IAR 

AS 

AR Repetitive Avalanche Energy 
IAR 


(pulse width limited by T, max, 6 < 1%) 

Avalanche Current, Repetitive or Not-Repetitive 

(Tc = 100 °C, pulse width limited by T, max, 5 < 1%) 
ELECTRICAL CHARACTERISTICS (Tcase = 25 °C unless otherwise specified) 
OFF 


Symbol Test Conditions 
Drain-source Ip=250 uA Ves=0 


Breakdown Voltage 
lpss Zero Gate Voltage Vps = Max Rating 
Drain Current (Ves = 0) |Vps = Max Rating x 0.8 Te =125°C 


lass Gate-body Leakage Veas=+t20V 
Current (Vps = 0) 


ON (#) 


Ves(th) |Gate Threshold Voltage|Vps= Vas Ip= 250 pA le ee. | a ee |] 


Rps(on) |Static Drain-source On |Vas=10V Ip=7A 0.1 0.15 Q 
Resistance 
ID(on) [On State Drain Current |Vps > Ip(on) X Ros(onymax Vas = 10V ae 


DYNAMIC 


Qts (*) |Forward Vos > Ipion) X Ros(on)max ID=7A 
Transconductance 


Ciss Input Capacitance Vos=25V f=1MHz Ves=0 

Coss Output Capacitance 

Criss Reverse Transfer 
Capacitance 
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ELECTRICAL CHARACTERISTICS (continued) 
SWITCHING RESISTIVE LOAD 


[samt [premise [tetova Twn [. [e Tv 


Turn-on Time Vpop=25V Ip=7A 

Rise Time Ro=500Q Ves=10V 
Turn-off Delay Time (see test circuit) 
Fall Time 


Qg Total Gate Charge Ipb=14A Ves=10V 15 25 nc 
Qgs Gate-Source Charge Vop = 40 V 


Qga Gate-Drain Charge (see test circuit) 


SOURCE DRAIN DIODE 


eet) Reverse Recovery Isp = 14A_ di/dt = 100 A/us 
Time Vop=25V T,= 150°C 

Qrr Reverse Recovery 
Charge 


(*) Pulsed: Pulse duration = 300 us, duty cycle 1.5 % 
(¢) Pulse width limited by safe operating area 


Safe Operating Area for TO-220 Safe Operating Area for ISOWATT220 
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Thermal Impedance for TO-220 
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Unclamped Inductive Load Test Circuit Unclamped Inductive Waveforms 
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N - CHANNEL ENHANCEMENT MODE 
POWER MOS TRANSISTOR IN ISOTOP PACKAGE 


[ave | Voss | Posen | 


se HIGH CURRENT POWER MODULE 

a AVALANCHE RUGGED TECHNOLOGY 
(SEE STH6N100 FOR RATING) 

» VERY LARGE SOA - LARGE PEAK POWER 

CAPABILITY 

EASY TO MOUNT 

» SAME CURRENT CAPABILITY FOR THE 

TWO SOURCE TERMINALS 

EXTREMELY LOW Rith JUNCTION TO CASE ISOTOP 

e VERY LOW DRAIN TO CASE CAPACITANCE 

VERY LOW INTERNAL PARASITIC 

INDUCTANCE (TYPICALLY < 5 nH) 

ae ISOLATED PACKAGE UL RECOGNIZED 
(FILE No E81743) 


INTERNAL SCHEMATIC DIAGRAM 


INDUSTRIAL APPLICATIONS: 

SMPS & UPS 

MOTOR CONTROL 

WELDING EQUIPMENT 

OUTPUT STAGE FOR PWM, ULTRASONIC 
CIRCUITS 


ABSOLUTE MAXIMUM RATINGS 


= 0) 
Drain-Gate Voltage (Res = 20 kQ) 


Gate-Source Voltage 
Drain Current (continuous) at T;. = 25 °C 


Viso__|Insulation Withstand Voltage (AC-RMS) 2500 


(e) Pulse width limited by safe operating area 
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THERMAL DATA 


Rth)-case {Thermal Resistance Junction-case 
Rthc-h | Thermal Resistance Case-heatsink With Conductive 
Grease Applied 


OFF 
Symbol Parameter Test Conditions 
V(prR)pss_ | Drain-source lpb=1mA Ves=0V 
Breakdown Voltage 
lpss Zero Gate Voltage Vos = Max Rating 
Drain Current (Ves = 0) |Vps = Max Rating x 0.8 T.= 125°C 
lass Gate-body Leakage Ves=+20V 
Current (Vps = 0) 
ON (*) 


Symbol Test Conditions 
| Vestn [Gate Threshold Voltage |Vps= Ves Ipb=1mMA 


Rpsion) |Static Drain-source On |Vags=10V ID=9A 
Resistance 


DYNAMIC 
Symbol Test Conditions 


Ots (*) |Forward Vps=15V Ip=9A 
Transconductance 


Ciss Input Capacitance Vos=25V f=1MHz Ves=0V 
Coss Output Capacitance 
Crss Reverse Transfer 

Capacitance 


SWITCHING ON 


Turn-on Time Vpopp=500V Ip=9A 
Rise Time Re = 4.7 Q Ves =10V 
(see test circuit, figure 1) 


Turn-on Current Slope |Vpp = 800 V Ip=15A 
Re =4.72 Ves=10V 
(see test circuit, figure 3) 


Total Gate Charge Vop = 800 V IDb=15A 
Ves=10V 
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ELECTRICAL CHARACTERISTICS (continued) 
SWITCHING OFF 


Symbol Test Conditions 


Off-voltage Rise Time |Vpp=800V Ip=15A 
Fall Time Re = 4.7 Q Ves=10V 


Cross-over Time (see test circuit, figure 3) 


aan eee 


Source-drain Current 15 
Source-drain Current 60 
(pulsed) 

Forward On Voltage Isp = 15 A Ves= I oe deere OS 


Reverse Recovery Isp = 15A di/dt = 100 A/us 
Time Von =100V T,= 150°C 
Reverse Recovery (see test circuit, figure 3) 
Charge 

Reverse Recovery 
Current 


Ispm(e) 


) Pulsed Pulse duration = 300 us, duty cycle 1.5% 
(e) Pulse width limited by safe operating area 


Safe Operating Area Thermal Impedance 
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Normalized Gate Threshold Voltage vs 
Temperature 
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Fig. 1: Switching Times Test Circuits For 
Resistive Load 
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Fig. 3: Test Circuit For Inductive Load Switching 
And Diode Recovery Times 
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S// acre a STE16N100 


N - CHANNEL ENHANCEMENT MODE 
POWER MOS TRANSISTOR IN ISOTOP PACKAGE 


HIGH CURRENT POWER MODULE 
AVALANCHE RUGGED TECHNOLOGY 
(SEE STH6N100 FOR RATING) 

VERY LARGE SOA - LARGE PEAK POWER 
CAPABILITY 

a EASY TO MOUNT 

2 SAME CURRENT CAPABILITY FOR THE 
TWO SOURCE TERMINALS 

EXTREMELY LOW Rth JUNCTION TO CASE ISOTOP 
VERY LOW DRAIN TO CASE CAPACITANCE 
VERY LOW INTERNAL PARASITIC 
INDUCTANCE (TYPICALLY <5 nH) 
ISOLATED PACKAGE UL RECOGNIZED 
(FILE No E81743) 


o a 


INTERNAL SCHEMATIC DIAGRAM 
INDUSTRIAL APPLICATIONS: 


s SMPS &UPS : ) 

n MOTOR CONTROL saa og 

e WELDING EQUIPMENT 

s OUTPUT STAGE FOR PWM, ULTRASONIC | : 
CIRCUITS $C04590 2 


ABSOLUTE MAXIMUM RATINGS 


Vos Drain-Source Voltage (Ves = 0) 1000 
Drain-Gate Voltage (Ras = 20 kQ) 1000 


Drain Current (continuous) at T. = 25 °C 


Drain Current (continuous) at Te = 100 °C 


: | 
S op) 


Drain Current (pulsed) 


oO 

= 

~~ 
° 


Ptot | Total Dissipation at Te = 25 °C 400 
Tstg |Storage Temperature -55 to 150 
T; Max. Operating Junction Temperature 150 
Viso__|Insulation Withstand Voltage (AC-RMS) | 2500 
(e) Pulse width limited by safe operating area 
July 1993 1/6 
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THERMAL DATA 


Rthj-case | Thermal Resistance Junction-case Max 


Rthe-h Thermal Resistance Case-heatsink With Conductive 
Grease Applied 


ELECTRICAL CHARACTERISTICS (Tcase = 25 °C unless otherwise specified) 
OFF 


Symbol Parameter 


V(pR)pss_ |Drain-source Ipb=1mA Ves=0V 
Breakdown Voltage 


Ipss Zero Gate Voltage Vos = Max Rating 
Drain Current (Vas = 0) |Vps = Max Rating x 0.8 Te= 125°C 


lass Gate-body Leakage Ves=+20V 
Current (Vps = 0) 


ON (+) 


| Vesithy |Gate Threshold Voltage |Vos= Ves Ib=1mMA r+ 


Rps(on) |Static Drain-source On |Vas=10V Ip=9A 
Resistance 


DYNAMIC 


Syinbal Test Conditions 


Gis (*) Forward Vps=15V |Ip=9A 
Transconductance 


Ciss Input Capacitance Vos=25V f=1MHz Ves=0V 
Coss Output Capacitance 
Crss Reverse Transfer 

Capacitance 


SWITCHING ON 


Turn-on Time Vpp=500V Ip=9A 
Rise Time Re = 4.7 Q Ves =10V 
(see test circuit, figure 1) 


Vpp = 800 V Ip=16A 
Re =4.7Q2 Ves =10V 
(see test circuit, figure 3) 


Total Gate Charge Vpp = 800 V IDpb=16A 
Ves =i10°V 
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ELECTRICAL CHARACTERISTICS (continued) 
SWITCHING OFF 


trivott) |Off-voltage Rise Time |Vpp=800V IpnD=16A 95 ns 
tt Fall Time Re = 4.7 Q Ves=10V i 28 ns 
te Cross-over Time (see test circuit, figure 3) 112 144 ns 


SOURCE DRAIN DIODE 


am Source-drain Current 16 A 
Ispm(e Source-drain Current 64 A 
(pulsed) 


ter Reverse Recovery Isp = 16A di/dt = 100 A/us 
Time Vop=100V T,=150°C 
Reverse Recovery (see test circult, figure 3) 
Charge 

Reverse Recovery 
Current 


Qrr 


(1) Pulsed Pulse duration = 300 us, duty cycle 15% 
(e) Pulse width limited by safe operating area 


Safe Operating Area Thermal Impedance 
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Derating Curve 
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Capacitance Variations Normalized Gate Threshold Voltage vs 
Temperature 
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Fig. 1: Switching Times Test Circuits For 
Resistive Load 
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Fig. 3: Test Circuit For Inductive Load Switching 


And Diode Recovery Times 
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re SGS-THOMSON 
SF icROELECTRONICS STE22N80 


N - CHANNEL ENHANCEMENT MODE 
POWER MOS TRANSISTOR IN ISOTOP PACKAGE 


2 HIGH CURRENT POWER MODULE 

» AVALANCHE RUGGED TECHNOLOGY 
(SEE STH8N80 FOR RATING) 

s VERY LARGE SOA - LARGE PEAK POWER 
CAPABILITY 

» EASY TO MOUNT 

s SAME CURRENT CAPABILITY FOR THE 
TWO SOURCE TERMINALS 

» EXTREMELY LOW Rin JUNCTION TO CASE ISOTOP 

2 VERY LOW DRAIN TO CASE CAPACITANCE 

2 VERY LOW INTERNAL PARASITIC 
INDUCTANCE (TYPICALLY <5 nH) 

» ISOLATED PACKAGE UL RECOGNIZED 
(FILE No E81743) 


INTERNAL SCHEMATIC DIAGRAM 


INDUSTRIAL APPLICATIONS: 
SMPS & UPS ; 
MOTOR CONTROL os i i 
WELDING EQUIPMENT 

OUTPUT STAGE FOR PWM, ULTRASONIC : 
CIRCUITS scousso | : 


ABSOLUTE MAXIMUM RATINGS 


onit_ 
| Vos Drain-Source Voltage (Ves = 0) 800 
Drain-Gate Voltage (Res = 20 kQ) 800 
Fp | Drain Current (continuous) at Tc = 25 °C 
[to _ [Drain Current (continuous) atTe= 100° | SSSSSC*SCCS 
Tow) 

as 


( ) 
200 Ww 
P_oerating Factor SSSC~=<“~*~*~srSC“‘“‘*S*ésSCSC*C*“‘“‘*C#*d*SWPG 
Insulation Withstand Voltage (AC-RMS) 


(e) Pulse width limited by safe operating area 


Vos 
Ves 
(9) 
qT, 
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THERMAL DATA 


Rthj-case | Thermal Resistance Junction-case 
Rthe-h Thermal Resistance Case-heatsink With Conductive 


Grease Applied 


OFF 
Symbol Parameter Test Conditions 
Visryoss_ |Drain-source Ipb=1mA Ves=O0V 
Breakdown Voltage 
lpss Zero Gate Voltage Vos = Max Rating 
Drain Current (Ves = 0) |Vps = Max Rating x 0.8 T.= 125°C 


lass Gate-body Leakage Ves=+20V 
Current (Vps = 0) 


[Symbol [ Parameter | Test Conditions | Win. | Typ. | Wax. | Unit 


Rpsion) |Static Drain-source On |Vgs=10V Ip=12A 0.4 Q 
Resistance 


DYNAMIC 
Symbol Test Conditions 


dts (*) |Forward Vos=15V Ip=12A 
Transconductance 


Ciss Input Capacitance Vos=25V f=1MHz 
Coss Output Capacitance 
Crss Reverse Transfer 

Capacitance 


SWITCHING ON 


Test Conditions 
Vop=400V Ip=12A 
Re = 4.7 Q Ves =10V 
(see test circuit, figure 1) 
Vop = 640 V Ip=22A 
Re = 4.7 Q Ves=10V 
(see test circuit, figure 3) 


Total Gate Charge Vop = 640 V Ip=22A 400 nc 
Ves=10V 


Parameter 


Turn-on Time 
Rise Time 


Turn-on Current Slope 
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ELECTRICAL CHARACTERISTICS (continued) 
SWITCHING OFF 


Sor rain gga we te a 


ee Off-voltage Rise Time |Vpp=640V Ip=22A RE 


Fall Time Re = 4.7 Q Ves =10V 
Cross-over Time (see test circuit, figure 3) 


SOURCE DRAIN DIODE 


symbol Test Conditions 


ae Source-drain Current 
Ispm(e Source-drain Current 
one 
| Vso (°)_ [Forward On Voltage Isp = 22 A Vese= 


trr Reverse Recovery Isp = 22 A di/dt = 100 A/us 

Time Vpp =100V- T,=150 °C 
Reverse Recovery (see test circuit, figure 3) 
Charge 
Reverse Recovery 
Current 

(*) Pulsed Pulse duration = 300 us, duty cycle 1.5 % 

(e) Pulse width limited by safe operating area 


Safe Operating Area Thermal Impedance 
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Derating Curve 
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Capacitance Variations Normalized Gate Threshold Voltage vs 
Temperature 
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Normalized Breakdown Voltage vs Temperature Normalized On Resistance vs Temperature 
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Cross-over Time 
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Fig. 1: Switching Times Test Circuits For 
Resistive Load 
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Fig. 3: Test Circuit For Inductive Load Switching 


And Diode Recovery Times 
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Source-drain Diode Forward Characteristics 
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Fig. 2: Gate Charge Test Circuit 
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N - CHANNEL ENHANCEMENT MODE 
POWER MOS TRANSISTOR IN ISOTOP PACKAGE 


[awe [Woes | Posou | be 


2 HIGH CURRENT POWER MODULE 

2 AVALANCHE RUGGED TECHNOLOGY 
(SEE IRFP450 FOR RATING) 

s VERY LARGE SOA - LARGE PEAK POWER 
CAPABILITY 

» EASY TO MOUNT 

» SAME CURRENT CAPABILITY FOR THE 
TWO SOURCE TERMINALS 

2 EXTREMELY LOW Rtn JUNCTION TO CASE ISOTOP 

2 VERY LOW DRAIN TO CASE CAPACITANCE 

2 VERY LOW INTERNAL PARASITIC 
INDUCTANCE (TYPICALLY < 5 nH) 

» ISOLATED PACKAGE UL RECOGNIZED 
(FILE No E81743) 


INTERNAL SCHEMATIC DIAGRAM 
INDUSTRIAL APPLICATIONS: 


« SMPS & UPS : 

» MOTOR CONTROL saan ig 

» WELDING EQUIPMENT 

» OUTPUT STAGE FOR PWM, ULTRASONIC ; 
CIRCUITS sous | ; 


ABSOLUTE MAXIMUM RATINGS 
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(e) Pulse width limited by safe operating area 


July 1993 1/6 


295 


STE26N50 


THERMAL DATA 


Rthj-case | Thermal Resistance Junction-case Max 


Rthe-h Thermal Resistance Case-heatsink With Conductive 
Grease Applied Max 


ELECTRICAL CHARACTERISTICS (Tcase = 25 °C unless otherwise specified) 
OFF 


Symbol Parameter Test Conditions Ee ees Unit 


Vipryoss |Drain-source lpb=1mA Ves=0V 
Breakdown Voltage 
loss Zero Gate Voltage Vos = Max Rating 200 LA 
1 mA 
A 


Drain Current (Ves = 0) |Vps = Max Rating x 0.8 T.= 125°C 
+ 200 n 


lass Gate-body Leakage 
Current (Vos = 0) 


Symbol Parameter Test Conditions 


Vesith) |Gate Threshold Voltage|Vps= Ves lp=1mA 


Static Drain-source On |Vegs=10V Ip=13A 
Resistance 


DYNAMIC 


Parameter Test Conditions 


Forward Vps=15V Ip=13A 
Transconductance 


Input Capacitance Vos=25V f=1MHz Ves=O0V 


Output Capacitance 
Reverse Transfer 
Capacitance 


Test Conditions 
Vpp= 250 V Ip=i3A 
Ree 4.7 Ves =10V 
(see test circuit, figure 1) 

Vpp = 400 V Ip=26A 

Re = 4.7 Q Ves=10V 
(see test circuit, figure 3) 


Total Gate Charge Vop = 400 V Ip =26A 
Ves=10V 


Parameter 


Turn-on Time 
Rise Time 


Turn-on Current Slope 
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STE26N50 


ELECTRICAL CHARACTERISTICS (continued) 
SWITCHING OFF 


Parameter Test Conditions 


trvott) |Off-voltage Rise Time \Vop =400V Ip=26A 
tr Fall Time ‘Ra =47Q0 Ves =10V 
tc Cross-over Time (see test circult, figure 3) 


SOURCE DRAIN DIODE 


Symbol Parameter Test Conditions Min. | Typ. Max. | Unit | 


Isp Source-drain Current 26 A 
Ispm(e) |Source-drain Current 104 A 
(pulsed) 


Reverse Recovery Isp = 26 A di/dt = 100 A/us 850 ns 
Time Vpp=100V T,=150°C 
Reverse Recovery (see test circuit, figure 3) 23.5 uC 
Charge 
IRRM Reverse Recovery | 55 A 
Current | 

( ) Pulsed Pulse duration = 300 us, duty cycle 1 5 % 
(e) Pulse width limited by safe operating area 


Safe Operating Area Thermal Impedance 
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Normalized Gate Threshold Voltage vs 
Temperature 
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Fig. 1: Switching Times Test Circuits For 
Resistive Load 


Fig. 3: Test Circuit For Inductive Load Switching 


And Diode Recovery Times 
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Fig. 2: Gate Charge Test Circuit 
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MICROELECTRONICS STE36N50 


N - CHANNEL ENHANCEMENT MODE 
POWER MOS TRANSISTOR IN ISOTOP PACKAGE 


» HIGH CURRENT POWER MODULE 

» AVALANCHE RUGGED TECHNOLOGY 
(SEE IRFP450 FOR RATING) 

2 VERY LARGE SOA - LARGE PEAK POWER 
CAPABILITY 

a» EASY TO MOUNT 

» SAME CURRENT CAPABILITY FOR THE 

_ TWO SOURCE TERMINALS 

» EXTREMELY LOW Rin JUNCTION TO CASE ISOTOP 

e VERY LOW DRAIN TO CASE CAPACITANCE 

VERY LOW INTERNAL PARASITIC 
INDUCTANCE (TYPICALLY <5 nH) 

s ISOLATED PACKAGE UL RECOGNIZED 
(FILE No E81743) 


INTERNAL SCHEMATIC DIAGRAM 


INDUSTRIAL APPLICATIONS: 

a» SMPS &UPS : 

a MOTOR CONTROL sca ig i 

e WELDING EQUIPMENT 

s OUTPUT STAGE FOR PWM, ULTRASONIC . 
CIRCUITS ; sich | ; 


ABSOLUTE MAXIMUM RATINGS 


[Symbot[~—~Parameter—=—=S=S~*~*~<‘“dtS*<“<~*“‘“‘*‘«RWOSSSSSCSC*dC 
to [brain Current (comtinuousyatTe=25° + ~S*~=<“~*sSCSC“‘“‘SCSC*dCS 
io [Brain Current (omsinuous) at Te= 100°C | SS”S~C—SCSC“‘“*S*dCCS 
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(e) Pulse width limited by safe operating area 
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STE36N50 


THERMAL DATA 


Rthj)-case | hermal Resistance Junction-case Max 


Rthe-h Thermal Resistance Case-heatsink With Conductive 
Grease Applied 


ELECTRICAL CHARACTERISTICS (Tcase = 25 °C unless otherwise specified) 
OFF 


Symbol Parameter Test Conditions | Min. | Typ. | Max. | Unit | 
Vipryoss |Drain-source Ib=imA Ves=0V 500 V 
Breakdown Voltage 
loss Zero Gate Voltage Vos = Max Rating 300 uA 
Drain Current (Vas = 0) |Vps = Max Rating x 0.8 T,.= 125°C 125 mA 


Current (Vos = 0) 
ON (*) 


Symbol Parameter Test Conditions | Min. | 
Gate Threshold Voltage |\Vps= Vas Ip=1mA 


Rps(on) {Static Drain-source On |Veas=10V Ip=18A 
Resistance 


DYNAMIC 
Symbol Test Conditions 


Ots (') Forward Vops=15V Ipn=18A 
Transconductance 


Ciss Input Capacitance Vos=25V =1MHz Ves=O0V 
Coss Output Capacitance 
Crss Reverse Transfer 

Capacitance 


SWITCHING ON 


Symbol Test Conditions 


td(on) Turn-on Time Vop=250V Ip=18A 
tr Rise Time Re = 4.7 Q Ves =10V 
(see test circuit, figure 1) 


(di/dt)on {Turn-on Current Slope |Vpp = 400 V Ip=36A 
Rg =4.72 Ves =10V 
(see test circuit, figure 3) 
Total Gate Charge Vop = 400 V ID = 36A 
Vas=i10V 
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ELECTRICAL CHARACTERISTICS (continued) 
SWITCHING OFF 


Symbol Test Conditions 


SOURCE DRAIN DIODE 


trvort) |Off-voltage Rise Time |Vpp=400V Ip=36A 
tt Fall Time Rg =4.70 Ves =10V 
tc Cross-over Time (see test circuit, figure 3) 


| Symbol | Parameter Test Conditions 


ae Source-drain Current 
Ispm(e Source-drain Current 
rma 


| Vso () [Forward On Voltage Isp = 386A Veas=0 


Reverse Recovery Isp = 836A di/dt = 100 A/us 
Time Vpp=100V T,= 150°C 
Reverse Recovery (see test circuit, figure 3) 
Charge 
Reverse Recovery 
Current 

( ) Pulsed Pulse duration = 300 ps, duty cycle 15% 

(e) Pulse width limited by safe operating area 


Safe Operating Area Thermal Impedance 
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Cross-over Time Source-drain Diode Forward Characteristics 
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Fig. 1: Switching Times Test Circuits For 
Resistive Load 
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Fig. 3: Test Circuit For Inductive Load Switching 
And Diode Recovery Times 
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N - CHANNEL ENHANCEMENT MODE 
POWER MOS TRANSISTOR IN ISOTOP PACKAGE 


[WE [Woes | Fone | > 


s HIGH CURRENT POWER MODULE 

» AVALANCHE RUGGED TECHNOLOGY 
(SEE STH12N60 FOR RATING) 

» VERY LARGE SOA - LARGE PEAK POWER 
CAPABILITY 

» EASY TO MOUNT 

» SAME CURRENT CAPABILITY FOR THE 
TWO SOURCE TERMINALS” 

a EXTREMELY LOW Rth JUNCTION TO CASE ISOTOP 

» VERY LOW DRAIN TO CASE CAPACITANCE 

» VERY LOW INTERNAL PARASITIC 
INDUCTANCE (TYPICALLY <5 nH) 

s ISOLATED PACKAGE UL RECOGNIZED 
(FILE No E81743) 


INTERNAL SCHEMATIC DIAGRAM 
INDUSTRIAL APPLICATIONS: 


SMPS & UPS : , 
MOTOR CONTROL ae ae 
WELDING EQUIPMENT 


OUTPUT STAGE FOR PWM, ULTRASONIC | ‘ 
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ABSOLUTE MAXIMUM RATINGS 


Drain-Source Voltage (Ves = 0) 


(e) Pulse width limited by safe operating area 
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STE38N60 


THERMAL DATA 


Rthj-case | Thermal Resistance Junction-case Max 


Rthe-h Thermal Resistance Case-heatsink With Conductive 
Grease Applied 


ELECTRICAL CHARACTERISTICS (Tease = 25 °C unless otherwise specified) 
OFF 


Symbol Parameter Test Conditions | Min. | 
Viprypss_ |Drain-source Ib=1i1mA Ves=0V 
Breakdown Voltage 
lpss Zero Gate Voltage Vos = Max Rating 400 LA 
Drain Current (Ves = 0) |Vps = Max Rating x 0.8 T. = 125°C 2 mA 


Gate-body Leakage 
Current (Vos = 0) 


ON (*) 


| Vesitn  |Gate Threshold Voltage|Vps= Ves Ipb=1mMA Lee ieee V 


Rpsion) |Static Drain-source On |Ves=10V Ip=23A 0.15 Q 
Resistance 


DYNAMIC 
Symbol Test Conditions 


ts (*) Forward Vps=15V Ip=23A 
Transconductance 


Ciss Input Capacitance Vos=25V f=1MHz 
Coss Output Capacitance 
Crss Reverse Transfer 

Capacitance 


Ves=0V 


SWITCHING ON 


Parameter Test Conditions 


Turn-on Time Vpp=300V Ip=19A 
Rise Time Re =4.7Q0 Ves =10V 
(see test circuit, figure 1) 


Turn-on Current Slope |Vpp = 480 V_ Ip=38A 
Re = 4.7 Q Ves=10V 
(see test circuit, figure 3) 


Total Gate Charge Vpp = 400 V Ip = 38A 
Vas=10V 
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ELECTRICAL CHARACTERISTICS (continued) 


SWITCHING OFF 


Parameter 


Test Conditions 


Off-voltage Rise Time 
Fall Time 
Cross-over Time 


SOURCE DRAIN DIODE 


Parameter 


Source-drain Current 
Source-drain Current 
(pulsed) 


Vpp =480V In=38A 


Re = 4.72 Ves =10V 
(see test circuit, figure 3) 


Test Conditions 


Forward On Voltage 


ter Reverse Recovery 
Time 
Qrr Reverse Recovery 
Charge 
IRRM Reverse Recovery 
Current 


Isp = 38 A Ves=0 


STE38N60 


Isp = 38 A di/dt = 100 A/us 


Vpp = 100 V T, = 150 °C 
(see test circuit, figure 3) 


( ) Pulsed Pulse duration = 300 us, duty cycle 15% 


(e) Pulse width limited by safe operating area 


Safe Operating Area 


Min. | Typ. | Max. | Unit 
38 A 
152 A 
1.6 V 
1200 ns 
43 uC 
76 A 


Thermal Impedance 
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Fig. 1: Switching Times Test Circuits For Fig. 2: Gate Charge Test Circuit 
Resistive Load 
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Fig. 3: Test Circuit For Inductive Load Switching 
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» HIGH CURRENT POWER MODULE 

» AVALANCHE RUGGED TECHNOLOGY 
(SEE IRFP450 FOR RATING) 

» VERY LARGE SOA - LARGE PEAK POWER 
CAPABILITY 

2 EASY TO MOUNT 

» SAME CURRENT CAPABILITY FOR THE 
TWO SOURCE TERMINALS 

» EXTREMELY LOW Rin JUNCTION TO CASE ISOTOP 

2 VERY LOW DRAIN TO CASE CAPACITANCE 

« VERY LOW INTERNAL PARASITIC 
INDUCTANGE (TYPICALLY <5 nH) 

s ISOLATED PACKAGE UL RECOGNIZED 
(FILE No E81743) 


INTERNAL SCHEMATIC DIAGRAM 


INDUSTRIAL APPLICATIONS: 

« SMPS & UPS ; | 

» MOTOR CONTROL fit 
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ABSOLUTE MAXIMUM RATINGS 
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(e) Pulse width limited by safe operating area 
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THERMAL DATA 


Rthy-case | Thermal Resistance Junction-case 
Rthc-h |Thermal Resistance Case-heatsink With Conductive 
Grease Applied 


OFF 


Symbol Test Conditions 


V(pR)oss_ |Drain-source Ipb=imA Ves=O0V 500 
Breakdown Voltage 


loss Zero Gate Voltage Vos = Max Rating 

Drain Current (Ves = 0) |Vps = Max Rating x 0.8 T.= 125°C 
lass Gate-body Leakage Ves=+20V 

Current (Vps = 0) 


ON (*) 


Symbol Parameter Test Conditions | Min. | 
Gate Threshold Voltage |Vos= Vas Ip=1mA 


Rpsion) |Static Drain-source On |Vegs=10V Ip=28A 
Resistance 


DYNAMIC 


Gis (*) Forward Vps=15V Ip=28A 28 
Transconductance 


Ciss Input Capacitance Vos=25V f=1MHz Ves=0V 
Output Capacitance 
Reverse Transfer 

Capacitance 


Turn-on Time Vpp=250V Ip=28A 

Rise Time Re = 4.7 Q Ves =10V 
(see test circuit, figure 1) 
Vpp = 400 V Ip=45A 
Re = 4.7 Q Ves =10V 
(see test circuit, figure 3) 

Total Gate Charge Vpp = 400 V Ip =45A 
Ves=10V 
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ELECTRICAL CHARACTERISTICS (continued) 
SWITCHING OFF 


-Symbot [Pater |___estCondvons [in [ 1p. | x [Uni 


trvott) |Off-voltage Rise Time {|Vpp=400V IpD=45A 
tt Fall Time Re = 4.70 Ves=10V 
te Cross-over Time (see test circuit, figure 3) 


SOURCE DRAIN DIODE 


-Srmbot | _Paranter [test constons [min | tps | wx: [Uni 


Isp Source-drain Current 45 

Ispm(e) |Source-drain Current 180 A 
(pulsed) 

Forward On Voltage Iso=45A Ves=0 | = 45 Iso=45A Ves=0 | Ves= 

Reverse Recovery Isp = 445A di/dt = 100 A/uts 

Time Vpp=100V T,=150°C 

Reverse Recovery (see test circuit, figure 3) 

Charge 


Reverse Recovery 
Current 


( ) Pulsed Pulse duration = 300 us, duty cycle 15% 
(e) Pulse width limited by safe operating area 


Safe Operating Area Thermal Impedance 
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Cross-over Time Source-drain Diode Forward Characteristics 
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Fig. 1: Switching Times Test Circuits For Fig. 2: Gate Charge Test Circuit 
Resistive Load 
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py SGS:frOMSON - 
: MICROELECTRONICS STE47 NSO 


N - CHANNEL ENHANCEMENT MODE 
POWER MOS TRANSISTOR IN iSOTOP PACKAGE 


[ave] Voss _| Rosin | 


ne HIGH CURRENT POWER MODULE 

n AVALANCHE RUGGED TECHNOLOGY 

(SEE IRFP450 FOR RATING) 

VERY LARGE SOA - LARGE PEAK POWER 
CAPABILITY 

EASY TO MOUNT 

SAME CURRENT CAPABILITY FOR THE 
TWO SOURCE TERMINALS 

n EXTREMELY LOW Rth JUNCTION TO CASE 
n VERY LOW DRAIN TO CASE CAPACITANCE 
n VERY LOW INTERNAL PARASITIC | 
INDUCTANCE (TYPICALLY < 5 nH) = 
ISOLATED PACKAGE UL RECOGNIZED a 
(FILE No E81743) 


ISOTOP 


INTERNAL SCHEMATIC DIAGRAM 
INDUSTRIAL APPLICATIONS: 


» SMPS &UPS : 
2 MOTOR CONTROL a ie a 
a WELDING EQUIPMENT 


1 
e OUTPUT STAGE FOR PWM, ULTRASONIC ; 
CIRCUITS sco1s90 : 


ABSOLUTE MAXIMUM RATINGS 


Symbol Parameter 
Vos Drain-Source Voltage (Ves = 0) 


Vpocr ‘| Drain-Gate Voltage (Res = 20 kQ) 


Ves Gate-Source Voltage 


| Ib Drain Current (continuous) at Te = 25 °C 
Ee lea Drain Current (continuous) at Tc. = 100 °C 


lom(e) |Drain Current (pulsed) 


Ptot Total Dissipation at T. = 25 °C a 
Derating Factor . “2 


Tstg Storage Temperature -55 to 150 
T; Max. Operating Junction Temperature 150 °C 
Viso [Insulation Withstand Voltage (AC-RMS) 2500 


(e) Pulse width limited by safe operating area 
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THERMAL DATA 


Rthj)-case | Thermal Resistance Junction-case Max 


Rthe-h Thermal Resistance Case-heatsink With Conductive 
Grease Applied 


ELECTRICAL CHARACTERISTICS (Tcase = 25 °C unless otherwise specified) 
OFF 


Symbol Parameter Test Conditions 


Vipryoss |Drain-source Ipb=1imA Ves=0V 
Breakdown Voltage 


loss Zero Gate Voltage Vos = Max Rating 
Drain Current (Ves = 0) |Vps = Max Rating x 0.8 Te = 125°C 


lass Gate-body Leakage Ves=+20V 
Current (Vps = 0) 


Symbol Test Conditions 


Rps(on) |Static Drain-source On |Vags=10V Ip=28A 0.1 Q 
Resistance 


DYNAMIC 
[Test Conditions| win. | Typ. | Max. | Unit 


Ots (7) Forward Vops=15V Ip=28A 28 S 
Transconductance 


Ciss Input Capacitance Vos=25V f=1MHz Ves=0V 12 nF 

Coss Output Capacitance 2400 pF 

Crss Reverse Transfer 1000 pF 
Capacitance 


SWITCHING ON 


td(on) Turn-on Time Vpp=250V Ip=28A 90 ns 
tr Rise Time Re = 4.7 Q Ves =10V 130 ns 
(see test circuit, figure 71) 
(di/dt)on |{Turn-on Current Slope |Vpp = 400 VV Ip=45A 550 A/us 
Re = 4.7 Q Ves =10V 
Total Gate Charge Vpp = 400 V ID =45A 550 nc 
Ves=10V 


(see test circuit, figure 3) 
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ELECTRICAL CHARACTERISTICS (continued) 
SWITCHING OFF 


Symbol Test Conditions 

trvoft) |Off-voltage Rise Time |Vpp=400V Ip=45A 120 ns 
tf Fall Time Re = 4.7 Q Ves =10V 55 ns 
te Cross-over Time (see test circuit, figure 3) 170 ns 


SOURCE DRAIN DIODE 


Symbol | Parameter Test Conditions 


ae Source-drain Current 
Isom(e Source-drain Current 
(pulsed) 
Forward [Forward On Voltage _| [Forward On Voltage _| Isp = 47 A Voas= 


Reverse Recovery Isp = 47 A di/dt = 100 A/us 
Time Vpp=100V_ T,= 150°C 
Reverse Recovery (see test circuit, figure 3) 
Charge 
Reverse Recovery 
Current 
) Pulsed’ Pulse duration = 300 us, duty cycle 15% 
(e) Pulse width limited by safe operating area 


Safe Operating Area Thermal Impedance 
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Cross-over Time 
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Fig. 1: Switching Times Test Circuits For 
Resistive Load 


$cos390 


Fig. 3: Test Circuit For Inductive Load Switching 
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Source-drain Diode Forward Characteristics 
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Fig. 2: Gate Charge Test Circuit 
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N - CHANNEL ENHANCEMENT MODE 
POWER MOS TRANSISTOR IN ISOTOP PACKAGE 


[ave [Voss | Rosen [eo 


a» HIGH CURRENT POWER MODULE 

» AVALANCHE RUGGED TECHNOLOGY 
(SEE IRFP350 FOR RATING) 

a» VERY LARGE SOA - LARGE PEAK POWER 
CAPABILITY 

» EASY TO MOUNT 

a SAME CURRENT CAPABILITY FOR THE 
TWO SOURCE TERMINALS 

a» EXTREMELY LOW Rth JUNCTION TO CASE ISOTOP 

» VERY LOW DRAIN TO CASE CAPACITANCE 

a» VERY LOW INTERNAL PARASITIC 
INDUCTANCE (TYPICALLY < 5 nH) 

a» ISOLATED PACKAGE UL RECOGNIZED 
(FILE No E81743) 


INTERNAL SCHEMATIC DIAGRAM 


INDUSTRIAL APPLICATIONS: 

» SMPS & UPS : 

» MOTOR CONTROL —f rte 

» WELDING EQUIPMENT 

» OUTPUT STAGE FOR PWM, ULTRASONIC : 
CIRCUITS sigs | , 


ABSOLUTE MAXIMUM RATINGS 


Drain-Gate Voltage (Res = 20 kQ) 


(e) Pulse width limited by safe operating area 
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THERMAL DATA 


Rthj-case | Thermal Resistance Junction-case Max 


Rthe-h Thermal Resistance Case-heatsink With Conductive 
Grease Applied 


ELECTRICAL CHARACTERISTICS (Tease = 25 °C unless otherwise specified) 
OFF 


Symbol Parameter 


Viprypss_ |Drain-source Ip=1mA Ves=O0V 
Breakdown Voltage 
loss Zero Gate Voltage Vos = Max Rating 
Drain Current (Ves = 0) |Vps = Max Rating x 0.8 T.= 125°C 


lass Gate-body Leakage Ves=+20V 
Current (Vps = 0) 


ON (*) 


Gate Threshold Voltage |Vps= Vas Ip=1mA hh eee eo 


Rosion) |Static Drain-source On |Vas=10V Ip=30A 
Resistance 


DYNAMIC 


Ciss Input Capacitance Vos=25V f=1 MHz 
Coss Output Capacitance 
Crss Reverse Transfer 

Capacitance 


SWITCHING ON 


a Time 
tr 
Re = 4.7Q Ves =10V 


Rise Time 
(di/dt)on 
(see test circuit, figure 3) 
Total Gate Charge Vpp = 320 V ID =50A 580 nC 
Ves=10V 


Vpp=200V Ip=30A 
Re = 4.72 Ves=10V 
(see test circuit, figure 1) 


Vpp =320 VV Ip=50A 


Turn-on Current Slope 
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STES0N40 


ELECTRICAL CHARACTERISTICS (continued) 
SWITCHING OFF 


[Symbor [Parameter [Test Conditions | Win. | Typ. | Wax. | Unit_ 
ns 


trivotfy) |Off-voltage Rise Time |Vpp =320V Ip=50A 90 
tt Fall Time Re = 4.72 Ves=10V 40 
te Cross-over Time (see test circuit, figure 3) 135 


SOURCE DRAIN DIODE 


[Smbat [Parameter [test Gonains [in | Typ. [ox [unit 


Isp Source-drain Current 50 
Ispm(¢) |Source-drain Current 200 
(pulsed) 
Forward On Voltage Isp =50A Ves= 


Reverse Recovery Isp = 50A di/dt = 100 A/us 
Time Vop=100V_ T,;= 150°C 
Reverse Recovery (see test circuit, figure 3) 
Charge 

Reverse Recovery 
Current 


(*) Pulsed Pulse duration = 300 ps, duty cycle 1.5 % 
(e) Pulse width limited by safe operating area 


Safe Operating Area Thermal Impedance 
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Output Characteristics 
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Normalized Gate Threshold Voltage vs 
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Fig. 1: Switching Times Test Circuits For Fig. 2: Gate Charge Test Circuit 
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Fig. 3: Test Circuit For Inductive Load Switching 
And Diode Recovery Times 
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{ SGS-THOMSON 
SF WicROELECTROMICS STE100N20 


N - CHANNEL ENHANCEMENT MODE 
POWER MOS TRANSISTOR IN ISOTOP PACKAGE 


« HIGH CURRENT POWER MODULE 

» AVALANCHE RUGGED TECHNOLOGY 
(SEE STH33N20FI FOR RATING) 

» VERY LARGE SOA - LARGE PEAK POWER 
CAPABILITY 

» EASY TO MOUNT 

« SAME CURRENT CAPABILITY FOR THE 
TWO SOURCE TERMINALS 

» EXTREMELY LOW Rth JUNCTION TO CASE ISOTOP 

x VERY LOW DRAIN TO CASE CAPACITANCE 

=» VERY LOW INTERNAL PARASITIC 
INDUCTANCE (TYPICALLY <5 nh) 

« ISOLATED PACKAGE UL RECOGNIZED 
(FILE No E81743) 


INTERNAL SCHEMATIC DIAGRAM 


INDUSTRIAL APPLICATIONS: 

» SMPS & UPS . | 

» MOTOR CONTROL sy Ae a 

» WELDING EQUIPMENT 

« OUTPUT STAGE FOR PWM, ULTRASONIC 
CIRCUITS he: | 


ABSOLUTE MAXIMUM RATINGS 


Storage Temperature -55 to 150 
Insulation Withstand Voltage (AC-RMS) 2500 


(e) Pulse width limited by safe operating area 
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STE100N20 


THERMAL DATA 


Rthj-case {Thermal Resistance Junction-case 


Rthe-h Thermal Resistance Case-heatsink With Conductive 
Grease Applied 


ELECTRICAL CHARACTERISTICS (Tease = 25 °C unless otherwise specified) 
OFF 


Symbol Parameter Test Conditions 
Viprypss |Drain-source IDb=imA Ves=O0V 200 
Breakdown Voltage 
Ipss Zero Gate Voltage Vos = Max Rating 
Drain Current (Ves = 0) |Vps = Max Rating x 0.8 T.= 125°C 
lass Gate-body Leakage Ves=+20V 
Current (Vps = 0) 


ON (*) 


Gate Threshold Voltage |Vps= Ves Ip=1mA 


Rps(on) |Static Drain-source On |Ves=10V Ip=60A 
Resistance 


DYNAMIC 
Symbol Test Conditions 


gts (*) |Forward Vos=15V Ip=60A 
Transconductance 


Ciss Input Capacitance Vops=25V f=1MHz Ves=0V 
Coss Output Capacitance 
Crss Reverse Transfer 

Capacitance 


SWITCHING ON 


Oe ine Time Vop=100V Ip=50A 
tr 


Rise Time Re = 4.7Q Ves =10V 
(see test circuit, figure 1) 
(di/dt)on 
Total Gate Charge Vpop=160V Ip=100A 505 nc 
Ves=10V 


Turn-on Current Slope 


Vpp=160V Ip=100A 480 A/us 
Re = 4.72 Ves=10V 
(see test circuit, figure 3) 
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ELECTRICAL CHARACTERISTICS (continued) 
SWITCHING OFF 


[Symbor [Parameter [Test Conditions ——~| win. | Typ. [ Wax. | Unit 


trivott) |Off-voltage Rise Time |Vpp=160V Ip=100A 230 ns 
tr Fall Time Re = 4.7 Q Ves=10V 155 ns 
te Cross-over Time (see test circuit, figure 3) 370 ns 


SOURCE DRAIN DIODE 


Isp =. Parameter drain Current 100 A 
Ispm(e) |Source-drain Current 400 
(pulsed) 


Forward On Voltage [iso = 100A Ves = 


Reverse Recovery Isp = 100 A di/dt = 100 A/us 
Time Vop =30V_ T,=150 es 6 
Reverse Recovery (see test circuit, figure 3) 

Charge 

Reverse Recovery 

Current 


(«) Pulsed: Pulse duration = 300 ps, duty cycle 1.5% 
(e) Pulse width limited by safe operating area 


Safe Operating Area Thermal Impedance 
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Capacitance Variations 
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Cross-over Time Source-drain Diode Forward Characteristics 
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Fig. 1: Switching Times Test Circuits For 
Resistive Load 
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Fig. 3: Test Circuit For Inductive Load Switching 
And Diode Recovery Times 
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3GS-THOMSON 
MICROELECTRONICS STE150N10 


N - CHANNEL ENHANCEMENT MODE 
POWER MOS TRANSISTOR IN ISOTOP PACKAGE 


ee | oo 


2 HIGH CURRENT POWER MODULE 

2 AVALANCHE RUGGED TECHNOLOGY 
(SEE STH60N10 FOR RATING) 

s VERY LARGE SOA - LARGE PEAK POWER 
CAPABILITY 

» EASY TO MOUNT 

2 SAME CURRENT CAPABILITY FOR THE 
TWO SOURCE TERMINALS 

s EXTREMELY LOW Rih JUNCTION TO CASE ISOTOP 

n VERY LOW DRAIN TO CASE CAPACITANCE 

» VERY LOW INTERNAL PARASITIC 
INDUCTANCE (TYPICALLY <5 nH) 

» ISOLATED PACKAGE UL RECOGNIZED 
(FILE No E81743) 


INTERNAL SCHEMATIC DIAGRAM 


INDUSTRIAL APPLICATIONS: 

« SMPS & UPS : 

2 MOTOR CONTROL bf 

2 WELDING EQUIPMENT 

2 OUTPUT STAGE FOR PWM, ULTRASONIC a : 
CIRCUITS scossa0 ; 


ABSOLUTE MAXIMUM RATINGS 


symbol| _—=—s~Parameter |S SSSS~*diC 
| Ib Drain Current (continuous) at Te = 25 °C 
he lp) Drain Current (continuous) at T. = 100 °C 
a 
(e) Pulse width limited by safe operating area 
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THERMAL DATA 


Rthj-case | Thermal Resistance Junction-case Max 
Rthe-h Thermal Resistance Case-heatsink With Conductive 
Grease Applied 


Viprypss |Drain-source Ip=1mA Ves=O0V 
Breakdown Voltage 
loss Zero Gate Voltage Vos = Max Rating 300 LA 
Drain Current (Vas = 0) |Vps = Max Rating x 0.8 Te = 125°C 1.5 mA 
lass |Gate-body Leakage Ves=t20V + 300 
Current (Vps = 0) 


[Symbot [Parameter | ‘Test Conditions| Win. | Typ. | Wax. | Unit 
Vesey [Gate Tireshola Votage|Vos=Vos to=tma «| @ || | 


Rps(on) |Static Drain-source On |Vegs=10V Ip=90A 0.009 Q 
Resistance 


DYNAMIC 


Forward Vps=15V Ip=90A 
Transconductance 


Input Capacitance Vops=25V f=1MHz Ves=O0V 
Output Capacitance 

Reverse Transfer 

Capacitance 


Test Conditions 
Vpp=50V Ip=75A 
Ra = 4.72 Ves =10V 
(see test circuit, figure 1) 
Vpp = 80 V Ip=150A 
Re = 4.7 Q Ves =10V 
(see test circuit, figure 3) 


Total Gate Charge Vpp = 80 V ID= 150A nC 
Ves=10V 


Turn-on Time 
Rise Time 
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ELECTRICAL CHARACTERISTICS (continued) 
SWITCHING OFF 


Symbol Test Conditions 


trvott) |Off-voltage Rise Time |Vpp=80V Ip=150A 
tt Fall Time Re = 4.72 Ves=10V 
te Cross-over Time (see test circuit, figure 3) 


SOURCE DRAIN DIODE 


Symbol | Parameter Test Conditions 


Forward On Voltage _| On Forward On Voltage _| Isp = 150A Ves=0 


Reverse Recovery Isp = 150A di/dt = 100 A/us 
Time Vop=50V_- T,=150°C 
Reverse Recovery (see test circuit, figure 3) 
Charge 
Reverse Recovery 
Current 

(*) Pulsed. Pulse duration = 300 us, duty cycle 1.5 % 

(e) Pulse width limited by safe operating area 


ae Source-drain Current 
Ispm(e Source-drain Current 
(pulsed) 


Safe Operating Area Thermal Impedance 
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Derating Curve 
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Capacitance Variations 
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Cross-over Time Source-drain Diode Forward Characteristics 
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Fig. 1: Switching Times Test Circuits For 
Resistive Load 
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Fig. 3: Test Circuit For Inductive Load Switching 
And Diode Recovery Times 
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N - CHANNEL ENHANCEMENT MODE 
POWER MOS TRANSISTOR IN ISOTOP PACKAGE 


ee 


» HIGH CURRENT POWER MODULE 

» AVALANCHE RUGGED TECHNOLOGY 
(SEE STH65NO05 FOR RATING) 

» VERY LARGE SOA - LARGE PEAK POWER 

CAPABILITY 

EASY TO MOUNT 

SAME CURRENT CAPABILITY FOR THE 

TWO SOURCE TERMINALS 

» EXTREMELY LOW Rtn JUNCTION TO CASE ISOTOP 

» VERY LOW DRAIN TO CASE CAPACITANCE 

» VERY LOW INTERNAL PARASITIC 
INDUCTANCE (TYPICALLY <5 nk) 

» ISOLATED PACKAGE UL RECOGNIZED 
(FILE No E81743) 


INTERNAL SCHEMATIC DIAGRAM 
INDUSTRIAL APPLICATIONS: 


SMPS & UPS | 
MOTOR CONTROL oan a 
WELDING EQUIPMENT 


OUTPUT STAGE FOR PWM, ULTRASONIC : 
CIRCUITS aes : 


ABSOLUTE MAXIMUM RATINGS 


[Symbor [Parameter 
[te [Bram Curent (continsous)atTe2a5O 120 
| pn | Drain Current (continuous) at Tc = 100 °C 


(e) Pulse width limited by safe operating area 
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THERMAL DATA 


Rthy-case | Thermal Resistance Junction-case 


Rthe-h Thermal Resistance Case-heatsink With Conductive 
Grease Applied 


ELECTRICAL CHARACTERISTICS (Tcase = 25 °C unless otherwise specified) 
OFF 


Vipryoss |Drain-source lb=1i1mA Ves=O0V 
Breakdown Voltage 
Ipss Zero Gate Voltage Vos = Max Rating 
Drain Current (Vas = 0) |Vps = Max Rating x 0.8 Te= 125°C 
lass Gate-body Leakage Veas=+20V 
Current (Vps = 0) 
ON (*) 


Gate Threshold Voltage|Vps= Ves Ib=1mMA 2 4 


ra ee ee 
Ros(on) |Static Drain-source On |Ves=10V Ip=90A 0.004 | 0.006 Q 
Resistance 


DYNAMIC 
[Symbol | Parameter [Test Conditions | Win. | Typ. | Wax. | Unit_ 


Gts (*) Forward Vops=15V Ip=90A 100 S 
Transconductance 


Ciss Input Capacitance Vos=25V f=1MHz Ves=O0V 12 nF 
5200 pF 
1200 pF 

SWITCHING ON 


Coss Output Capacitance 
Crss Reverse Transfer 
Capacitance 
Turn-on Time Vpp=25V Ip=90A 
Rise Time Re = 4.72 Ves =10V 
(see test circuit, figure 1) 


Turn-on Current Slope |Vpp=40V Ip=180A 
Re = 4.72 Ves =10V 
(see test circuit, figure 3) 


Total Gate Charge Vop = 40 V ID= 180A 
Vas=10V 
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ELECTRICAL CHARACTERISTICS (continued) 
SWITCHING OFF 


trvott) |Off-voltage Rise Time |Vpp=40V Ip=180A 


tr Fall Time Re = 4.72 Ves =10V 
te Cross-over Time (see test circuit, figure 3) 


SOURCE DRAIN DIODE 


rSymbot [Parameter [Test Conditions ‘| Min. | Typ. | Max. 


ae Source-drain Current 180 A 

Ispm(e Source-drain Current 540 A 
(pulsed) 

| Vso (*) [Forward On Voltage Isp = 180A Ves = 0 Pe be 


trr Reverse Recovery Isp = 180A di/dt = 100 A/us 160 ns 
Time Vop=25V T,= 150 °C 
Reverse Recovery (see test circuit, figure 3) 
Charge 

Reverse Recovery 
Current 
(+) Pulsed: Pulse duration = 300 us, duty cycle 1.5% 
(e) Pulse width limited by safe operating area 


Safe Operating Area Thermal Impedance 
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Derating Curve 
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Capacitance Variations 
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Cross-over Time Source-drain Diode Forward Characteristics 


GC54920 GC54930 


fo “TTT TTT 
eo LLL ELLE 
CCEA 
aL Er 
CCEA 
LLL OEE EE 
CCEA 
LLL 
CCAP 
COPY CECE 
0.4 0.8 1.2 


1.6 Vsp(V) 


Fig. 1: Switching Times Test Circuits For Fig. 2: Gate Charge Test Circuit 
Resistive Load 
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Fig. 3: Test Circuit For Inductive Load Switching 
And Diode Recovery Times 
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N - CHANNEL ENHANCEMENT MODE 
POWER MOS TRANSISTOR IN ISOTOP PACKAGE 


[ave | vocs | Rosen |b 


» HIGH CURRENT POWER MODULE 

» AVALANCHE RUGGED TECHNOLOGY 
(SEE STH60N10 FOR RATING) 

» VERY LARGE SOA - LARGE PEAK POWER 
CAPABILITY 

» EASY TO MOUNT 

» SAME CURRENT CAPABILITY FOR THE 
TWO SOURCE TERMINALS 

» EXTREMELY LOW Rin JUNCTION TO CASE ISOTOP 

» VERY LOW DRAIN TO CASE CAPACITANCE 

2 VERY LOW INTERNAL PARASITIC 
INDUCTANCE (TYPICALLY <5 nH) 

2 ISOLATED PACKAGE UL RECOGNIZED 
(FILE No £81743) 


INTERNAL SCHEMATIC DIAGRAM 
INDUSTRIAL APPLICATIONS: 


a SMPS & UPS z \ 
TOR eC naOL ee 
a WELDING EQUIPMENT 


» OUTPUT STAGE FOR PWM, ULTRASONIC 
CIRCUITS 


ABSOLUTE MAXIMUM RATINGS 


Cont 
[to [Drain Current (continuous) at Te= 25°C =| SSSC~aBSCSC~“‘“‘*dCSS 
[to [Drain Current (continuous) atTe= 100°C | —=SsSCSSC~C“‘~‘~*rCCS 

ane 540 
Pix [Total Dissipaion at Te 25° ——~SC~*~“‘“rtCS*“‘“‘~*~*SSCSCSC*C“‘CSCS*CSOW 
[Joerating Factor ——SSSC*=“‘*sSC“‘CSCNCNC#NS”S™O™#C™C™~C~*dzWPG 


Insulation Withstand Voltage (AC-RMS) 2500 


(*) Pulse width limited by safe operating area 
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THERMAL DATA 


Rth)-case | Thermal Resistance Junction-case 


Rthe-h Thermal Resistance Case-heatsink With Conductive 
Grease Applied 


ELECTRICAL CHARACTERISTICS (Tcase = 25 °C unless otherwise specified) 


OFF 
Drain-source Ib=1mA Ves= 
Breakdown Voltage 
Zero Gate Voltage Vos = Max Rating uA 
Drain Current (Ves = Vos = Max Rating x 0.8 Tp = 125°C mA 
Gate-body peat Ves=+20V + 400 
Current (Vps = 


Gate Threshold Voltage |Vos= Ves Ip=1mA 


Rps(on) |Static Drain-source On |Vgs=10V Ip=110A an 007 
Resistance 


DYNAMIC 


Qts (*) | Forward Vos=15V Ip=110A 100 S 
Transconductance 


Input Capacitance Vos=25V f=1MHz Ves=-O0V 
Output Capacitance 

Reverse Transfer 

Capacitance 


SWITCHING ON 


Vpop=50V Ip=90A 
Re = 4.7 Q Ves =10V 
(see test circuit, figure 1) 
Vpo = 80 V Ip=180A 
Re = 4.72 Ves=10V 
(see test circuit, figure 3) 


Total Gate Charge Vpp = 80 V IDp=180A 
Ves=10V 


Turn-on Time 
Rise Time 


Turn-on Current Slope 
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ELECTRICAL CHARACTERISTICS (continued) 
SWITCHING OFF 


[Symbat [Parmeter [Test onaiions wn. | re. [x | vi 


trvort) |Off-voltage Rise Time |Vpp=80V_ Ip=180A 
ee i 
490 ns 


tt Fall Time Re = 4.72 Ves =10V 
te Cross-over Time (see test circuit, figure 3) 


SOURCE DRAIN DIODE 


Symbol Test Conditions 
a) Source-drain Current 
Ispm(e Source-drain Current 
Regie 


We) (Fors Recovery Isp = 180A di/dt = 100 A/us 
Time Vpop=50V T,=150°C 
Reverse Recovery (see test circuit, figure 3) 
Charge 
Reverse Recovery 
Current 

(«) Pulsed Pulse duration = 300 ps, duty cycle 1.5% 

(e) Pulse width limited by safe operating area 


safe Operating Area Thermal Impedance 
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Derating Curve 
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Capacitance Variations 
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Normalized Gate Threshold Voltage vs 
Temperature 
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Cross-over Time Source-drain Diode Forward Characteristics 
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Fig. 1: Switching Times Test Circuits For 
Resistive Load 
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Fig. 3: Test Circuit For Inductive Load Switching 
And Diode Recovery Times 
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N - CHANNEL ENHANCEMENT MODE 
POWER MOS TRANSISTOR IN ISOTOP PACKAGE 


[twee | Voss | Rosen | 


a» HIGH CURRENT POWER MODULE 

a» AVALANCHE RUGGED TECHNOLOGY 
(SEE STH80N05 FOR RATING) 

a VERY LARGE SOA - LARGE PEAK POWER 
CAPABILITY 

n EASY TO MOUNT 

a SAME CURRENT CAPABILITY FOR THE 
TWO SOURCE TERMINALS 

a EXTREMELY LOW Rth JUNCTION TO CASE ISOTOP 

a VERY LOW DRAIN TO CASE CAPACITANCE 

a VERY LOW INTERNAL PARASITIC 
INDUCTANCE (TYPICALLY < 5 nH) 

a ISOLATED PACKAGE UL RECOGNIZED 
(FILE No E81743) 


INTERNAL SCHEMATIC DIAGRAM 


INDUSTRIAL APPLICATIONS: 

2 SMPS&UPS ; 

« MOTOR CONTROL itr 

=» WELDING EQUIPMENT 

» OUTPUT STAGE FOR PWM, ULTRASONIC : 
CIRCUITS —_ | ; 


ABSOLUTE MAXIMUM RATINGS 


7 
s 
5 750 
260 W 
wire 
: 
(e) Pulse width limited by safe operating area 
Se a 
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THERMAL DATA 


Rthy-case | Thermal Resistance Junction-case 


Rthc-h Thermal Resistance Case-heatsink With Conductive 
Grease Applied 


ELECTRICAL CHARACTERISTICS (Tcase = 25 °C unless otherwise specified) 
OFF 


Visrypss_ |Drain-source lb=1mA Ves=O0V 
Breakdown Voltage 
Ipss Zero Gate Voltage Vos = Max Rating 
Drain Current (Ves = 0) |Vps = Max Rating x 0.8 T.= 125°C 
lass Gate-body Leakage Ves=2t20V 
Current (Vps = 0) 


ON (#) 


Rpsion) |Static Drain-source On 
Resistance 


DYNAMIC 


Symbol Test Conditions 


Ots (*) Forward Vps=15V Ip=125A 
Transconductance 


Ciss Input Capacitance Vos=25V f=1MHz Ves=O0V 

Coss Output Capacitance 

Crss Reverse Transfer 
Capacitance 


SWITCHING ON 


ta(on) Turn-on Time Vopo=25V Ip=125A 95 ns 
tr Rise Time Re = 4.792 Ves =10V 300 ns 
(see test circuit, figure 1) 
(di/dt)on |Turn-on Current Slope |Vpp=40V_ Ip=250A 440 A/us 
Re = 4.72 Ves=10V 
Total Gate Charge Vop = 40 V Ip =250A 475 nc 
Ves=10V 


(see test circuit, figure 3) 
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ELECTRICAL CHARACTERISTICS (continued) 
SWITCHING OFF 


Symbol Test Conditions 


trvort) |Off-voltage Rise Time |Vpp=40V Ip=250A 
Fall Time Re = 4.72 Ves=10V 
Cross-over Time (see test circuit, figure 3) 


SOURCE DRAIN DIODE 


Symbol Test Conditions 


3 Source-drain Current 
Ispm(e Source-drain Current 
EOCH Ge 


| Vso (*) [Forward On Voltage Isp = 250A Ves=0 


Reverse Recovery Isp = 250A di/dt = 100 A/us 
Time Vpp=25V~ T,= 150°C 
Reverse Recovery (see test circuit, figure 3) 
Charge 
Reverse Recovery 
Current 

(*) Pulsed Pulse duration = 300 us, duty cycle 15% 

(e) Pulse width limited by safe operating area 


Safe Operating Area Thermal Impedance 
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Derating Curve 
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Cross-over Time Source-drain Diode Forward Characteristics 
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Fig. 1: Switching Times Test Circuits For 
Resistive Load 


Fig. 3: Test Circuit For Inductive Load Switching 
And Diode Recovery Times 
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N - CHANNEL ENHANCEMENT MODE 
POWER MOS TRANSISTOR 


Voss_| Rosin | to 
STH4N80FI . 800 V <3 Q 

TYPICAL Rps(on) =2.5 Q 

AVALANCHE RUGGED TECHNOLOGY 

100% AVALANCHE TESTED 

REPETITIVE AVALANCHE DATA AT 100°C 
LOW INPUT CAPACITANCE 

LOW GATE CHARGE 


APPLICATION ORIENTED 
CHARACTERIZATION ISOWATT218 


APPLICATIONS 

HIGH CURRENT, HIGH SPEED SWITCHING 
SWITCH MODE POWER SUPPLIES (SMPS) 
CONSUMER AND INDUSTRIAL LIGHTING 
DC-AC INVERTERS FOR WELDING INTERNAL SCHEMATIC DIAGRAM 
EQUIPMENT AND UNINTERRUPTIBLE a 

POWER SUPPLY (UPS) 


ABSOLUTE MAXIMUM RATINGS 


Parameter 
STH4N80 STH4N80FI 


[te [rain Current continuous) aiTe-25% | aa S«dYSCtiw 
Ciel 
ow 


Drain Current (continuous) at T. = 100 °C 
Drain Current (pulsed 


[—Jperating Factor SSS 
[Vise |insulation winstand Vorlage (0G) ———=S«dSSS*dYSCSS 0S 


(e) Pulse width limited by safe operating area 
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STH4N80/FI 


THERMAL DATA 


30 


Rth-amb | Thermal Resistance Junction-ambient Max 
Rthe-sink |Thermal Resistance Case-sink Typ 
T Maximum Lead Temperature For Soldering Purpose 


AVALANCHE CHARACTERISTICS 
IAR Avalanche Current, Repetitive or Not-Repetitive 4.3 A 
(pulse width limited by T, max, 6 < 1%) 
Eas Single Pulse Avalanche Energy 230 md 
(starting T, = 25 °C, Ip = lar, Vop = 50 V) 
Ear Repetitive Avalanche Energy 10 mJ 
(pulse width limited by T, max, 6 < 1%) 


lAR Avalanche Current, Repetitive or Not-Repetitive 
(Tc = 100 °C, pulse width limited by T, max, 6 < 1%) 


ELECTRICAL CHARACTERISTICS (Tcase = 25 °C unless otherwise specified) 
OFF 


Vipryoss |Drain-source Ip=250 uA Ves=0 
Breakdown Voltage 


lpss Zero Gate Voltage Vos = Max Rating 
Drain Current (Ves = 0) |Vps = Max Rating x 0.8 T. = 125°C 


lass Gate-body Leakage Ves=+20V 
Current (Vps = 0) 


ON (*) 
Symbol Test Conditions 
Gate Threshold Voltage|Vps= Ves Ip= 250 nA 


Rosion) {Static Drain-source On |Ves=10V Ip=1.7A 
Resistance Ves=10V Ip=1.7A Te = 100°C 


DYNAMIC 
Symbol Test Conditions 


Gts (*) Forward Vos > Ip(on) X Ros(on)max 
Transconductance 


Ciss Input Capacitance Vos=25V f=1MHz Ves=0 
Coss Output Capacitance 
Crss Reverse Transfer 

Capacitance 
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STH4N80/FI 


ELECTRICAL CHARACTERISTICS (continued) 
SWITCHING ON 


ta o Turn-on Time Vop=30V Ip=2.3A 
Rise Time Re = 50 Q Ves=10V 
(see test circuit, figure 3) 
(di/dt)on |Turn-on Current Slope |Vpp=600V Ip=3.8A 
ime Ves =10V 
(see test circuit, figure 5) 


Total Gate Charge Vpp = 400 V Ip=5A Ves=10V 
Gate-Source Charge 
Gate-Drain Charge 


trvort) |Off-voltage Rise Time |Vpp=600V Ip=3.8A 
tt Fall Time Re=5002 Ves=10V 
tc Cross-over Time (see test circuit, figure 5) 


SOURCE DRAIN DIODE 


2 tg, | eee Le a ae a 


Isp Source-drain Current 4.2 
Ispm(e) |Source-drain Current 16 
(pulsed) 


trr Reverse Recovery Isp = 3.8A_ di/dt = 100 A/us 
Time VR=100V T,=150°C 
Reverse Recovery (see test circuit, figure 5) 
Charge 

Reverse Recovery 
Current 
(x) Pulsed’ Pulse duration = 300 us, duty cycle 15% 
(e) Pulse width limited by safe operating area 
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Thermal Impedeance For TO-218 
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Static Drain-source On Resistance 
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Capacitance Variations 
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Turn-on Current Slope 
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Fig. 1: Unclamped Inductive Load Test Circuits Fig. 2: Unclamped Inductive Waveforms 
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Fig. 3: Switching Times Test Circuits For Fig. 4: Gate Charge Test Circuit 
Resistive Load 
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Fig. 5: Test Circuit For Inductive Load Switching 
And Diode Reverse Recovery Time 
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{ SGS-THOMSON STH4N90 
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N - CHANNEL ENHANCEMENT MODE 
POWER MOS TRANSISTOR 


TYPE | Voss | Rosie | to 
STH4N90FI 900 V <3.2Q 2.7 A 
TYPICAL Ropsvon) = 2.9 Q 

AVALANCHE RUGGED TECHNOLOGY 

100% AVALANCHE TESTED 

REPETITIVE AVALANCHE DATA AT 100°C 
LOW INPUT CAPACITANCE 

LOW GATE CHARGE 


APPLICATION ORIENTED 
CHARACTERIZATION 


ISOWATT218 


APPLICATIONS 
» HIGH CURRENT, HIGH SPEED SWITCHING 
» SWITCH MODE POWER SUPPLIES (SMPS) 
» CONSUMER AND INDUSTRIAL LIGHTING 
a» DC-AC INVERTERS FOR WELDING INTERNAL SCHEMATIC DIAGRAM 
EQUIPMENT AND UNINTERRUPTIBLE > (2) 
POWER SUPPLY (UPS) 


ABSOLUTE MAXIMUM RATINGS 


Symbol Parameter 
STH4N90 STH4N90FI 


) 


| Ves | Gate-source Voltage 


Vos ( 
Vas 
) 


p Ierating acter SSC*~<“~*~*é~“SC“‘ USO#*#*#d;SCOWC‘COMAéOi WC 
Insulation Withstand Voltage (DC) IT td 4000 
Storage Temperature -65 to 150 


qT; 
(e) Pulse width limited by safe operating area 
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STH4N90/FI 


THERMAL DATA 


30 


Rthj-amb |Thermal Resistance Junction-ambient Max 
Rthe-sink | Thermal Resistance Case-sink Typ 
Maximum Lead Temperature For Soldering Purpose 


AVALANCHE CHARACTERISTICS 


IAR Avalanche Current, Repetitive or Not-Repetitive 4.2 A 
(pulse width limited by T, max, 5 < 1%) 
Eas Single Pulse Avalanche Energy 230 mJ 
(starting Tj = 25 °C, Ip = lar, Vop = 50 V) 
Ear Repetitive Avalanche Energy 10 mJ 
(pulse width limited by T, max, 5 < 1%) 
Avalanche Current, Repetitive or Not-Repetitive 
(Tc = 100 °C, pulse width limited by Tj max, 8 < 1%) 


IAR 


ELECTRICAL CHARACTERISTICS (Tcase = 25 °C unless otherwise specified) 
OFF 


VipR)oss |Drain-source Ip=250 HA Ves=0 
Breakdown Voltage 
Ipss Zero Gate Voltage Vps = Max Rating 
Drain Current (Ves = 0) |Vps = Max Rating x 0.8 T. = 125°C 
lass Gate-body Leakage Ves=t20V 
Current (Vps = 0) 
ON (#) 


Gate Threshold Voltage |Vos = Ves_ Ip = 250 nA 


= 
Rps(on) |Static Drain-source On |Ve@s=10V Ip=1.7A 
Resistance Ves=10V Ip=1.7A Te = 100°C 
ID(on) On State Drain Current |Vps > Ipb(on) X Ros(on)max 4.2 
Ves=10V 
DYNAMIC 


Qts (*) |Forward Vos > Ip(on) X Ros(onymax Ip =1.7A 1 
Transconductance 


Ciss Input Capacitance Vops=25V f=1MHz Ves=0 
Coss Output Capacitance 
Crss Reverse Transfer 

Capacitance 
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ELECTRICAL CHARACTERISTICS (continued) 
SWITCHING ON 


Turn-on Time Vpop=30V Ip=2.3A 

Rise Time Re = 502 Ves =10V 
(see test circuit, figure 3) 
Vpp=600V Ip=3.8A 
Re = 509 Ves=10V 
(see test circuit, figure 5) 


Total Gate Charge Vpp = 400 V Ip=5A Ves=10V 
Gate-Source Charge 
Gate-Drain Charge 


Off-voltage Rise Time |Vpp=600V Ip=3.8A 145 
Fall Time Re=50Q Ves=10V 190 
Cross-over Time (see test circuit, figure 5) 200 


Source-drain Current 
Source-drain Current 
(pulsed) 


Forward On Voltage Isp = 4.2 A Ves = 


Reverse Recovery Isp = 3.8 A di/dt = 100 A/us 
Time Va=100V T,=150°C 
Reverse Recovery (see test circuit, figure 5) 
Charge 
Reverse Recovery 
Current 

(«) Pulsed: Pulse duration = 300 1s, duty cycle 1.5% 

(e) Pulse width limited by safe operating area 
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Thermal Impedeance For TO-218 
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Capacitance Variations 
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Turn-on Current Slope 
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Fig. 1: Unclamped Inductive Load Test Circuits Fig. 2: Unclamped Inductive Waveforms 
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Fig. 3: Switching Times Test Circuits For Fig. 4: Gate Charge Test Circuit 
Resistive Load 
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Fig. 5: Test Circuit For Inductive Load Switching 
And Diode Reverse Recovery Time 
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MICROELECTRONICS STHSN9OFI 
N - CHANNEL ENHANCEMENT MODE 
POWER MOS TRANSISTOR 


TYPE | Voss | Rosion) | 
STH5N90 900 V < 2.42 5.3 A 
TYPICAL Rosvon) = 1.9 Q 

AVALANCHE RUGGED TECHNOLOGY 

100% AVALANCHE TESTED 

REPETITIVE AVALANCHE DATA AT 100°C 
LOW INPUT CAPACITANCE 

LOW GATE CHARGE 


APPLICATION ORIENTED 
CHARACTERIZATION 


ISOWATT218 


APPLICATIONS 
n HIGH CURRENT, HIGH SPEED SWITCHING 
a SWITCH MODE POWER SUPPLIES (SMPS) 
s CONSUMER AND INDUSTRIAL LIGHTING 
n DC-AC INVERTERS FOR WELDING INTERNAL SCHEMATIC DIAGRAM 
EQUIPMENT AND UNINTERRUPTIBLE > (2) 
POWER SUPPLY (UPS) 


ABSOLUTE MAXIMUM RATINGS 


Parameter Value 
STH5N90 STH5N90FI 


| Prot —_ | Total Dissipation at T, = 25 °C | gos 
[erating Factor SSSSSCSC*d nr 
[Vise [Insulation Witsiand Volage ©) 00 


(e) Pulse width limited by safe operating area 
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THERMAL DATA 


Rin, amb | Thermal Resistance Junction-ambient Max °C/W 
Rthe-sink | Thermal Resistance Case-sink Typ 
Maximum Lead Temperature For Soldering Purpose 


AVALANCHE CHARACTERISTICS 


IAR Avalanche Current, Repetitive or Not-Repetitive 
(pulse width limited by T, max, 6 < 1%) 


Eas Single Pulse Avalanche Energy 
(starting T; = 25 °C, Ip = lar, Vop = 50 V) 


Ear Repetitive Avalanche Energy 
(pulse width limited by T, max, 5 < 1%) 


Avalanche Current, Repetitive or Not-Repetitive 
(Tc = 100 °C, pulse width limited by T, max, 5 < 1%) 


OFF 
Viprypss_ |Drain-source Ip= 250 nA Ves=0 
Breakdown Voltage 
loss Zero Gate Voltage Vos = Max Rating 250 uA 
Drain Current (Ves = Vps = Max Rating x 0.8 Te = 125°C 1000 = 
less Gate-body aaa Ves=+20V + 100 
Current (Vps = 
ON (*) 


Symbol | __ Parameter | _——Test Conditions| Min. | Typ. | Max. | Unit 
| Veswm [Gate Threshold Voltage|Vos=Vas lo=250wA | 2 | 3 | 4 | OV 


ee Static Drain-source On |Ves=10V Ip=2.5A 1.9 2.4 Q 

Resistance Vas=10V Ip=2.5A Te = 100°C 4.8 Q 

ID(on) On State Drain Current |Vps > Ipion) X Rosyon)max 5.3 A 
Ves=10V 


DYNAMIC 


Os ( Forward 
Transconductance 


Input Capacitance Vos=25V f=1MHz Ves=0 
Output Capacitance 

Reverse Transfer 

Capacitance 
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ELECTRICAL CHARACTERISTICS (continued) 
SWITCHING ON 


Symbol Test Conditions 


td(on) Turn-on Time Vop=400V Ip=2.5A 
tr Rise Time is 50 Q Ves=10V 
(see test circuit, figure 3) 


(di/dt)on |Turn-on Current Slope |Vpp=640V Ip=5.5A 
ary Ves=10V 
(see test circuit, figure 5) 


Total Gate Charge Vpp =500V Ip=6A Ves=10V 
Gate-Source Charge 
Gaie-Drain Charge 


SWITCHING OFF 


Off-voltage Rise Time |Vpp=640V Ip=5.5A 
Fall Time Re=50Q Ves=10V 
Cross-over Time (see test circuit, figure 5) 


ter Reverse Recovery Isp = 5.3 A di/dt = 100 A/us 
Time Vpop = 80V_ T,=150°C 
Qrr Reverse Recovery (see test circuit, figure 5) 
Charge 
Reverse Recovery 
Current 


(*) Pulsed Pulse duration = 300 us, duty cycle 1.5 % 
(e) Pulse width limited by safe operating area 


Safe Operating Areas For TO-218 Safe Operating Areas For ISOWATT218 
GC34800 GC34810 
|) Eee |, () ESS ee 
: oe oS a | 
of} Tt tT oJ LUTE PP TT 
ie SS al siiell pa tAMS TSN II TT 
= “i = Rasereiensiis SST 
| iad SIT rT] 4 ia 
P| (ied 5 val ft NSIS SIS 
bs ail [CUMIN SI WHINY HLS. 


Pt a Er | 0 8 EF oo te 


6 = Aon eens on on ae me. on [re a 
ctl. 


7 As OS see ee ee 
4 eael 
: coum . 
ep) ie UCC IN i 
ee ‘ett Sti mectiiirae 
PT te ETT ee Baihl| 
3 OM CoCo | ~2 CCC FC 
10 o 2 468 456°85 z2 468 10 0 2 468 1,2 468 468 ,2 468 
10 io) 10? 10° v,. (V) 10 10? 10° Ve (Vv) 
Gj SGS-THoMson 
7 wicROELECTROMICS 


STH5N90/Fl 


Thermal Impedeance For TO-218 
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Static Drain-source On Resistance 
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Turn-on Current Slope Turn-off Drain-source Voltage Slope 


dv /dt GC21950 


Cross-over Time 
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Fig. 1: Unclamped Inductive Load Test Circuits Fig. 2: Unclamped Inductive Waveforms 
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Fig. 3: Switching Times Test Circuits For Fig. 4: Gate Charge Test Circuit 
Resistive Load 
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Fig. 5: Test Circuit For Inductive Load Switching 
And Diode Reverse Recovery Time 
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N - CHANNEL ENHANCEMENT MODE 
FAST POWER MOS TRANSISTOR 


[ree [Woe | Rosey [ 
STH6NA80 800 V <2.4Q 5.8 A 
STH6NA80FI 800 V <2.4Q 3.7 A 
TYPICAL Rosvon) = 2 Q 

+ 30V GATE TO SOURCE VOLTAGE RATING 
100% AVALANCHE TESTED 

REPETITIVE AVALANCHE DATA AT 100°C 
LOW INTRINSIC CAPACITANCES 


GATE GHARGE MINIMIZED 
REDUCED THRESHOLD VOLTAGE SPREAD 


DESCRIPTION ISOWATT218 
This series of POWER MOSFETS represents the 
most advanced high voltage technology. The 
optimized cell layout coupled with a new 
proprietary edge termination concur to give the 


device low Rops(on) and gate charge, unequalled INTERNAL SCHEMATIC DIAGRAM 
ruggedness and superior switching performance. 5-63) 


ADVANCE DATA 


APPLICATIONS 

e HIGH CURRENT, HIGH SPEED SWITCHING 

e SWITCH MODE POWER SUPPLIES (SMPS) 

s DC-AC CONVERTERS FOR WELDING 
EQUIPMENT AND UNINTERRUPTIBLE 
POWER SUPPLIES AND MOTOR DRIVE 


ABSOLUTE MAXIMUM RATINGS 


STH6NA80 STH6NA80FI 


Drain-gate Voltage (Res = 20 kQ) 800 


v 
Ed 


DS 
GS 
|p| Drain Current (continuous) at Tc = 25 °C 
ia Drain Current (continuous) at T. = 100 °C 
| Prot [Total Dissipation at Te = 25 °C a ee ee ee 
[erating Factor SSSC~<“~*~*~sSC“‘aCO#C*dCCO LW 
VWiso [insulation Withstand Voltage(0G)——=S«|~SSCSC*dY~SC OOS 


(e) Pulse width limited by safe operating area 
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THERMAL DATA 


| Rihy-case {Thermal Resistance Junction-case Max 


Rthj-amb {Thermal Resistance Junction-ambient Max 
Rthe-sink | Thermal Resistance Case-sink Typ 
Maximum Lead Temperature For Soldering Purpose 


AVALANCHE CHARACTERISTICS 


Parameter 


lAR Avalanche Current, Repetitive or Not-Repetitive 


5.8 
(pulse width limited by T, max, 6 < 1%) 
180 
5.4 
3.8 | 


Eas Single Pulse Avalanche Energy 
(starting T, = 25 °C, lp = lar, Vop = 50 V) 
Ear Repetitive Avalanche Energy 
(pulse width limited by T, max, 6 < 1%) 
Avalanche Current, Repetitive or Not-Repetitive 
(Tc = 100 °C, pulse width limited by T, max, 6 < 1%) 


A 
mJ 
mJ 

A 


lAR 


ELECTRICAL CHARACTERISTICS (Tcase = 25 °C unless otherwise specified) 
OFF 


Symbol Parameter Test Conditions | Min. | Typ. | Max. | Unit | 
Viprypss_ |Drain-source In=250nA Ves=0 800 V 
Breakdown Voltage 
Ipss Zero Gate Voltage Vps = Max Rating 250 uA 
Drain Current (Vas = 0) |Vps = Max Rating x 0.8 Te= 125°C 1000 nA 
lass Gate-body Leakage Ves=+30V + 100 nA 
Current (Vps = 0) 


ON (*) 


[Symbol | Parameter [Test conditions| min. | Typ. | Wax. | Unit 


Rosion) |Static Drain-source On |Ves=10V Inb=3A 2 2.4 Q 
Resistance Ves=10V Ip=3A Te. = 100°C 4.8 Q 
I Dion) On State Drain Current |Vps > Ip(on) X Ros(on)max 5.8 A 
Ves=10V 
DYNAMIC 


[Symbor [Parameter [Test Conditions | win. | Typ. | Max. | Unit_ 


Ors (*) |Forward Vos > Ip(on) X Rpos(on)max ID=3A 3 5.0 
Transconductance 


S 
Input Capacitance Vos=25V f=1MHz Ves=0 pF 
Output Capacitance 
Reverse Transfer 35 
Capacitance 
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ELECTRICAL CHARACTERISTICS (continued) 
SWITCHING ON 


Turn-on Time Vpp=400V Ip=3A 
Rise Time Re= 4.70 Ves =10V 
(see test circuit, figure 3) 
Turn-on Current Slope |Vpp=640V Ip=6A 
Re = 479 Ves=10V 
(see test circuit, figure 5) 


Total Gate Charge Vpop = 640 V Ip=6A Ves=10V 


Gate-Source Charge 
Gate-Drain Charge 


trvotty) |Off-voltage Rise Time |Vpp=640V Ip=6A 
ty Fall Time Re=47Q Ves=10V 
te Cross-over Time (see test circuit, figure 5) 


SOURCE DRAIN DIODE 


[Symbol [parameter [Test Gonaivons | win. yp. [ mex. | it 


Isp Source-drain Current 5.8 
Isom(e) |Source-drain Current 23 f 
(pulsed) 
Vsp (*) |Forward On Voltage Isp =6A Ves=O0 Pf fe te} ov | 


Reverse Recovery Isp =6A_ di/dt = 100 A/us 
Time Vpp=100V_ T, = 150°C 
Reverse Recovery (see test circuit, figure 5) 
Charge 

Reverse Recovery 
Current 


(*) Pulsed: Pulse duration = 300 ps, duty cycle 15% 
(e) Pulse width limited by safe operating area 


3/3 


f SGS-THOMSON 
SF MCROELECTROMICS 


387 


ky SGS-THOMSON STH6N100 


MICROELECTRONICS STH6N100FI 
N - CHANNEL ENHANCEMENT MODE 
POWER MOS TRANSISTOR 
[avPE [Vous | Rosen [to 


STH6EN100F | 1000 V <2Q 3.7 A 
TYPICAL Rogoon) = 1.75 Q 

AVALANCHE RUGGED TECHNOLOGY 
100% AVALANCHE TESTED 

REPETITIVE AVALANCHE DATA AT 100°C 
LOW INPUT CAPACITANCE 

LOW GATE CHARGE 

APPLICATION ORIENTED 
CHARACTERIZATION 


TO-218 ISOWATT218 


APPLICATIONS 
es HIGH CURRENT, HIGH SPEED SWITCHING 
xs SWITCH MODE POWER SUPPLIES (SMPS) 
» CONSUMER AND INDUSTRIAL LIGHTING 
e DC-AC INVERTERS FOR WELDING INTERNAL SCHEMATIC DIAGRAM 
EQUIPMENT AND UNINTERRUPTIBLE > (2) 
POWER SUPPLY (UPS) 


ABSOLUTE MAXIMUM RATINGS 


Parameter Value 
ee 
[to [Drain Current (continuous) atTo-25°C | SSC«dTSSCi Sd 
>to [Drain Current (continuous) atTe- 100°C | —a7~—=Si«dit=SC(‘“‘éc@S OAC 
re 
PBerating Factor SSCS*~<—~C‘“‘iSSC*dt:SC*Ct Cd 
Vso [Insulation Withstand Voiage (06) S| SSS SC*d|SSC CdS CS 


(e) Pulse width limited by safe operating area 
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THERMAL DATA 


0218 tsowattz18 | 
| Rihycase [Thermal Resistance Junction-case Max | 0.69 


Rth)-amb |Thermal Resistance Junction-ambient Max 
Rthe-sink | Thermal Resistance Case-sink Typ 
Ti Maximum Lead Temperature For Soldering Purpose 


AVALANCHE CHARACTERISTICS 


lAR Avalanche Current, Repetitive or Not-Repetitive 
(pulse width limited by T, max, 5 < 1%) 
Eas Single Pulse Avalanche Energy 
(starting T, = 25 °C, Ip = lar, Vop = 25 V) 
Ear Repetitive Avalanche Energy 
(pulse width limited by T,; max, 5 < 1%) 
IAR Avalanche Current, Repetitive or Not-Repetitive 
(Tc = 100 °C, pulse width limited by T, max, 5 < 1%) 


OFF 


Parameter 
Vipr)oss |Drain-source 
Breakdown Voltage 
Ipss Zero Gate Voltage Vos = Max Rating 
Drain Current (Ves = 0) |}Vps = Max Rating x 0.8 Te = 125°C 
lass Gate-body Leakage Ves=+20V 
Current (Vps = 0) 
ON (*) 


Gate Threshold Voltage|Vps= Vas Ip= 250 HA 


Rposion) |Static Drain-source On |Ves=10V Ib=3A 
Resistance Ves=10V Ip=3A TT. = 100°C 
ID(on) On State Drain Current Vos > ID(on) »4 Rbs(on)max 
Ves=10V 


DYNAMIC 
Symbol Test Conditions 


Qts (*) | Forward Vos > Id(on) X Ros(onymax 
Transconductance 


Ciss Input Capacitance Vos=25V f=1MHz Ves=0 
Coss Output Capacitance 
Crss Reverse Transfer 

Capacitance 


2150 | 2800 | pF 
260 | 330 | pF 
105 | 130 | pF 
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ELECTRICAL CHARACTERISTICS (continued) 
SWITCHING ON 


ta(on) Turn-on Time Vpop=500V Ip=3A 70 90 
tr Rise Time iis = 50Q Ves =10V 210 280 
(see test circuit, figure 3) 
(di/dt)on |Turn-on Current Slope |Vpp=800V Ip=6A A/us 
pat Ves=10V 
(see test circuit, figure 5) 
Total Gate Charge Vpp=400V Ip=6A Ves=10V vey 
a. Gate-Source Charge 
Qga Gate-Drain Charge 


SWITCHING OFF 


trivott) |Off-voltage Rise Time |Vpp=800V Ip=6A 


tt Fall Time Rg =502 Ves=10V 
te Cross-over Time (see test circuit, figure 5) 


SOURCE DRAIN DIODE 


[Symbol [ Parameter | __TestConditions ‘| Min. | Typ. | Max. | Unit 


5 Source-drain Current 6 A 
Ispm(e Source-drain Current 24 A 
(pulsed) 


Reverse Recovery Isp=6A di/dt = 100 A/us 1100 
Time Vpp=100V_ T,= 150°C 
Reverse Recovery (see test circuit, figure 5) 
Charge 

Reverse Recovery 
Current 


(*) Pulsed: Pulse duration = 300 ps, duty cycle 1.5% 
(e¢) Pulse width limited by safe operating area 


Safe Operating Areas For TO-218 Safe Operating Areas For ISOWATT218 
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Thermal Impedeance For TO-218 Thermal Impedance For ISOWATT218 
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Static Drain-source On Resistance 
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Turn-on Current Slope 
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Fig. 1: Unclamped Inductive Load Test Circuits Fig. 2: Unclamped Inductive Waveforms 
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Fig. 3: Switching Times Test Circuits For Fig. 4: Gate Charge Test Circuit 
Resistive Load 
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Fig. 5: Test Circuit For Inductive Load Switching 
And Diode Reverse Recovery Time 
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MICROELECTRONICS STH7N9OFI 
N - CHANNEL ENHANCEMENT MODE 
POWER MOS TRANSISTOR 


| TYPE | _Voss_| Rosion) | Io __ 
STH7N90 900 V < 1.42 

TYPICAL Rosjon) = 1.05 Q 

AVALANCHE RUGGED TECHNOLOGY 

100% AVALANCHE TESTED 

REPETITIVE AVALANCHE DATA AT 100°C 
LOW INPUT CAPACITANCE 

LOW GATE CHARGE 


APPLICATION ORIENTED 
CHARACTERIZATION 


ISOWATT218 


APPLICATIONS 
a» HIGH CURRENT, HIGH SPEED SWITCHING 
a» SWITCH MODE POWER SUPPLIES (SMPS) 
a CONSUMER AND INDUSTRIAL LIGHTING 
» DC-AC INVERTERS FOR WELDING INTERNAL SCHEMATIC DIAGRAM 
EQUIPMENT AND UNINTERRUPTIBLE D (2) 
POWER SUPPLY (UPS) 


ABSOLUTE MAXIMUM RATINGS 


Drain Current (pulsed) 35 35 


[Berating Factor ——SSSCSC~C~“‘*~*~rSSC‘i SY 
[Vso [insulation withstand Votage (0G) ——~S*dSSCSC SSS 00d 


(e) Pulse width limited by safe operating area 
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THERMAL DATA 


| Rih-case [Thermal Resistance Junction-case [os [78 °C/W 


Rthj-amb |Thermal Resistance Junction-ambient Max °C/W 
Rthe-sink | Thermal Resistance Case-sink Typ 
Ti Maximum Lead Temperature For Soldering Purpose 


AVALANCHE CHARACTERISTICS 
Ce Current, Repetitive or Not-Repetitive 7.5 
(pulse width limited by T; max, 5 < 1%) 
Single Pulse Avalanche Energy 
(starting T, = 25 °C, Ip = Ian, Vop = 50 V) 
Repetitive Avalanche Energy 17 mJ 
(pulse width limited by T, max, 6 < 1%) 

IAR Avalanche Current, Repetitive or Not-Repetitive 4 A 

(Tc = 100 °C, pulse width limited by T, max, 6 < 1%) 

ELECTRICAL CHARACTERISTICS (Tcase = 25 °C unless otherwise specified) 

OFF 


Visrypss |{Drain-source Ip=250 uA Ves= 
Breakdown Voltage 

Ipss Zero Gate Voltage Vos = Max Rating 250 LA 
Drain Current (Vas = 0) |Vps = Max Rating x 0.8 T.e= 125°C 1000 | BA 

lass Gate-body eae Ves=+t20V + 100 nA 
Current (Vps = 


Gate Threshold Voltage|Vps= Ves Ip= 250 uA 


Peete 
som Static Drain-source On |Ves=10V Ip=3.5A 1.05 1.4 
Resistance Ves=10V Ip=3.5A T,.= 100°C 2.8 
ID(on) {On State Drain Current |}Vps > !Ip(on) X Ros(on)max A 
Ves=10V 


DYNAMIC 


Cts ( Forward Vos > Ip(on) X Ros(on)max ID =3.5A 6.5 
Transconductance 


Ciss Input Capacitance Vos=25V f=1MHz Ves=0 2100 | 2700 

Output Capacitance 270 350 ii 
Reverse Transfer 115 150 pF 
Capacitance 
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ELECTRICAL CHARACTERISTICS (continued) 
SWITCHING ON 


Symbol Test Conditions 


ae) Turn-on Time Voo=400V Ip=4A 
Rise Time Re = 50 2 Ves=10V 
(see test circuit, figure 3) 


(di/dt)on |Turn-on Current Slope |Vpp=640 V Ip=8A 
Ane Ves =10V 
(see test circuit, figure 5) 


Total Gate Charge Vpp =400 V Ip=8A Ves=10V 
Gate-Source Charge 
Gate-Drain Charge 


SWITCHING OFF 


Symbol Test Conditions 


trvorty) |Off-voltage Rise Time |Vpp=640V Ip=8A 
tt Fall Time Rge=5092 Ves=10V 
tc Cross-over Time (see test circuit, figure 5) 


SOURCE DRAIN DIODE 


Symbol [parameter [Test Gonaivons fin. [ yp. [ x. [it 


Isp Source-drain Current 15 
Ispm(e) |Source-drain Current 35 
(pulsed) 


Reverse Recovery Isp =7A_ di/dt = 100 cae 
Time Va=100V T,=150°C 
Reverse Recovery (see test circuit, figure 5) 
Charge 

Reverse Recovery 
Current 
(*) Pulsed: Pulse duration = 300 ps, duty cycle 1.5 % 
(e) Pulse width limited by safe operating area 
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Fig. 1: Unclamped Inductive Load Test Circuits Fig. 2: Unclamped Inductive Waveforms 
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Fig. 3: Switching Times Test Circuits For Fig. 4: Gate Charge Test Circuit 
Resistive Load 
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Fig. 5: Test Circuit For Inductive Load Switching 
And Diode Reverse Recovery Time 


A A 
0 wos” 
DIODE FAST L=100uH 
G DIODE 
s i 
B B 


$C06910 


Ajy SGS:THomson us 


MICROELECTRONICS 
403 


{ SGS-THOMSON STH8N80/FI 
SF iicROELECTRONICS STW8N80 


N - CHANNEL ENHANCEMENT MODE 
POWER MOS TRANSISTORS 


mn TYPICAL Ros(on) = 0.98 Q 

a AVALANCHE RUGGED TECHNOLOGY 

m 100% AVALANCHE TESTED 

» REPETITIVE AVALANCHE DATA AT 100°C 

a LOW INPUT CAPACITANCE 

a LOW GATE CHARGE 

a APPLICATION ORIENTED 
CHARACTERIZATION 


ISOWATT218 


APPLICATIONS 
» HIGH CURRENT, HIGH SPEED SWITCHING 
a SWITCH MODE POWER SUPPLIES (SMPS) 
» CONSUMER AND INDUSTRIAL LIGHTING INTERNAL SCHEMATIC DIAGRAM 
x» DC-AC INVERTERS FOR WELDING 
EQUIPMENT AND UNINTERRUPTIBLE 
POWER SUPPLY (UPS) 
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Drain- gate Voltage (Res = 20 kQ) 


(e) Pulse width limited by safe operating area 
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THERMAL DATA 


PC __ T0-218/T0-247 | ISOWATTIIB 
| Rihycase | Thermal Resistance Junction-case Max | o69 =| 4.78 


Thermal Resistance Junction-ambient Max 
Thermal Resistance Case-sink Typ 
Maximum Lead Temperature For Soldering Purpose 


Rthj-amb 
Rthe-sink 


AVALANCHE CHARACTERISTICS 


lAR Avalanche Current, Repetitive or Not-Repetitive 8.2 A 
(pulse width limited by T, max, 6 < 1%) 
Eas Single Pulse Avalanche Energy 800 md 
(starting T, = 25 °C, Ip = lan, Voo = 50 V) 
Ear Repetitive Avalanche Energy 18 mJ 
(pulse width limited by T, max, 6 < 1%) 
lAR Avalanche Current, Repetitive or Not-Repetitive 4.5 A 
(Tc = 100 °C, pulse width limited by T, max, 6 < 1%) 
ELECTRICAL CHARACTERISTICS (Tcase = 25 °C unless otherwise specified) 
OFF 


Symbol Parameter Test Conditions 
Viprypss |Drain-source Ip=250 uA Vaes=0 800 
Breakdown Voltage 
lpss Zero Gate Voltage Vos = Max Rating 
Drain Current (Ves = 0) |Vps = Max Rating x 0.8 Te= 125°C 


lass Gate-body Leakage Ves=+t20V 
Current (Vps = 0) 


ON (*) 


Gate Threshold Voltage |Vps= Ves Ip = 250 pA 


Rposion) |Static Drain-source On |Veas=10V IDb=4A 
Resistance Ves=10V Ip=4A Te = 100°C 


DYNAMIC 


Ofs (*) Forward Vos > ID(on) X RpS(on)max ID =4A 
Transconductance 


Ciss Input Capacitance Vos=25V f=1MHz Ves=0 
Coss Output Capacitance 
Crss Reverse Transfer 

Capacitance 


2100 | 2700 | pF 
270 | 350 | pF 
115 | 150 | pF 
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ELECTRICAL CHARACTERISTICS (continued) 
SWITCHING ON 


ta(on) Turn-on Time Vop=400V Ip=4A 
tr Rise Time ie =50Q0 Ves =10V 
(see test circuit, figure 3) 


(di/dt)on |Turn-on Current Slope |Vpp=640V Ip=8A 
Re = 50 Q Ves =10V 
(see test circuit, figure 5) 
Q 


Total Gate Charge Vpp = 400 V Ip=8A Ves=10V 
Gate-Source Charge 
Gate-Drain Charge 


SWITCHING OFF 


Symbol Test Conditions 


trvotty) |Off-voltage Rise Time |Vpp=640V Ip=8A 
tt Fall Time Re=509Q Ves=10V 
te Cross-over Time (see test circuit, figure 5) 


SOURCE DRAIN DIODE 


ae Source-drain Current 
Ispm(e Source-drain Current 
(pulsed) 


| Vso (*) Forward On Voltage Isp = 8.2 A Ves= 


trr Reverse Recovery Isp = 8.2 A di/dt = 100 A/us 
Time Va=100V T,=150°C 
Qrr Reverse Recovery (see test circuit, figure 5) 
Charge 
Reverse Recovery 
Current 


(*) Pulsed. Pulse duration = 300 ps, duty cycle 1.5% 
(e) Pulse width limited by safe operating area 
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Turn-on Current Slope 
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Fig. 1: Unclamped Inductive Load Test Circuits Fig. 2: Unclamped Inductive Waveforms 
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Fig. 3: Switching Times Test Circuits For Fig. 4: Gate Charge Test Circuit 
Resistive Load 


scosg990 


SCOECOO 


Fig. 5: Test Circuit For Inductive Load Switching 
And Diode Reverse Recovery Time 
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MICROELECTRONICS STHONSOFI 
N - CHANNEL ENHANCEMENT MODE 
POWER MOS TRANSISTORS 


TYPE | Voss__| Rosiom | lo 
STHON80 soov | <1Q 9A 
STHON80FI gso0V | <192 | 5.6A 


TYPICAL Rogoon) = 0.87 Q 

AVALANCHE RUGGED TECHNOLOGY 
100% AVALANCHE TESTED 

REPETITIVE AVALANCHE DATA AT 100°C 
LOW INPUT CAPACITANCE 

LOW GATE CHARGE 

APPLICATION ORIENTED 
CHARACTERIZATION 


TO-218 ISOWATT218 


APPLICATIONS 

a» HIGH CURRENT, HIGH SPEED SWITCHING 
a SWITCH MODE POWER SUPPLIES (SMPS) 
a CONSUMER AND INDUSTRIAL LIGHTING 


DC-AC INVERTERS FOR WELDING INTERNAL SCHEMATIC DIAGRAM 
EQUIPMENT AND UNINTERRUPTIBLE oe 
POWER SUPPLY (UPS) 


ABSOLUTE MAXIMUM RATINGS 


Symbol Parameter 
STHON80 STHSNS80FI 


i ie Drain Current (continuous) at Tc. = 25 °C a: ae ae ae 
Ip Drain Current (continuous) at Tc = 100 °C A 
35 35 A 


VALUE 


[—Joerating Factor ——SSSCS*~=~*~“~dCSCi‘ SS*d SSW 
[Viso |insulation Withstand Votage (06) ——=«d[ Ss dS 00 


(e) Pulse width limited by safe operating area 
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THERMAL DATA 


Rthj-amb | Thermal Resistance Junction-ambient Max 
Rthc-sink |Thermal Resistance Case-sink Typ 
Ty Maximum Lead Temperature For Soldering Purpose 


AVALANCHE CHARACTERISTICS 
IAR Avalanche Current, Repetitive or Not-Repetitive A 
(pulse width limited by T,; max, 6 < 1%) 
Eas Single Pulse Avalanche Energy 1000 mJ 
(starting T, = 25 °C, Ip = lar, Vop = 50 V) 


Repetitive Avalanche Energy 22 mJ 
(pulse width limited by T, max, 5 < 1%) 

Avalanche Current, Repetitive or Not-Repetitive 5 A 
(Te = 100 °C, pulse width limited by T, max, 6 < 1%) 


ELECTRICAL CHARACTERISTICS (Tcase = 25 °C unless otherwise specified) 


OFF 
VisrRypss_ |Drain-source Ipb=250 nA Ves=0 
Breakdown Voltage 
Ipss Zero Gate Voltage Vos = Max Rating 
Drain Current (Ves = 0) |Vps = Max Rating x 0.8 Te= 125°C 


lass Gate-body Leakage Ves=t20 V 
Current (Vps = 0) 


ON () 
Gate Threshold Voltage |Vps= Ves Ip=250uA 


Rpos(on) |Static Drain-source On |Vgs=10V Ip=4.5A 
Resistance Ves=10V Ip=4.5A Te = 100°C 
I D(on) On State Drain Current |Vps > Ib(on) X Ros(onymax 
Ves=10V 


DYNAMIC 


Ofs (*) Forward Vos > ID(on) X Rps(on)max Ip =45A 
Transconductance 


Ciss Input Capacitance Vos=25V f=1MHz Ves=0 
Coss Output Capacitance 
Crss Reverse Transfer 

Capacitance 


| Typ. | Max. | Unit_ 
ia 
2100 | 2700 | pF 


270 | 350 | pF 
1145 | 150 | pF 
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ELECTRICAL CHARACTERISTICS (continued) 
SWITCHING ON 


Turn-on Time Vop=400V Ip=4A 

Rise Time Re =50Q9 Ves =10V 
(see test circuit, figure 3) 

Turn-on Current Slope |Vpp=640 V Ip=8A 
Re = 500 Ves=10V 
(see test circuit, figure 5) 


Total Gate Charge Vpn = 400 V Ip=8A Ves=10V 
Gate-Source Charge 
Gate-Drain Charge 


Test Conditions 


Off-voltage Rise Time |Vpp=640V Ip=8A 
Fall Time Rgo=509Q Ves=10V 
Cross-over Time (see test circuit, figure 5) 


Source-drain Current 
Source-drain Current 
(pulsed) 


Forward On Voltage Isp =9A Ves=0O0 


Reverse Recovery Isp=9A di/dt = 100 A/us 
Time Va=100V T,=150°C 
Reverse Recovery (see test circuit, figure 5) 
Charge 

Reverse Recovery 

Current 


(+) Pulsed. Pulse duration = 300 us, duty cycle 1.5 % 
(e) Pulse width limited by safe operating area 
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Thermal Impedeance For TO-218 
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Static Drain-source On Resistance 
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Turn-on Current Slope 
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Fig. 1: Unclamped Inductive Load Test Circuits Fig. 2: Unclamped Inductive Waveforms 


V(BR)DSS 


$C05980 
$C05970 


Fig. 3: Switching Times Test Circuits For Fig. 4: Gate Charge Test Circuit 
Resistive Load 
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MICROELECTRONICS STW12N60 
N - CHANNEL ENHANCEMENT MODE 
POWER MOS TRANSISTOR 


PRELIMINARY DATA 


ne es 


STH12N60 600 V < 0.6 Q 12A 
STH12N60F I 600 V < 0.6 Q 7A 
STW12N60 600 V < 0.6 Q 12 A 


TYPICAL Rogoon) = 0.47 
AVALANCHE RUGGED TECHNOLOGY 
100% AVALANCHE TESTED 

REPETITIVE AVALANCHE DATA AT 100°C 
LOW INPUT CAPACITANCE 

LOW GATE CHARGE 

APPLICATION ORIENTED 
CHARACTERIZATION 


ISOWATT218 


APPLICATIONS 

a» HIGH CURRENT, HIGH SPEED SWITCHING 

a SWITCH MODE POWER SUPPLIES (SMPS) 

» CHOPPER REGULATORS, CONVERTERS, INTERNAL SCHEMATIC DIAGRAM 
MOTOR CONTROL, LIGHTING FOR 
INDUSTRIAL AND CONSUMER 
ENVIRONMENT 


D (2) 


ABSOLUTE MAXIMUM RATINGS 


Symbol Parameter VALUE 
STH/STW12N60 STH12N60FI 


Drain- gate Voltage (Ras = 20 kQ) 


Drain Current (continuous) at Tc = 25 °C 


Insulation Withstand Voltage (DC) lu eee 4000 
| leer Storage Temperature -65 to 150 
. 3 10) 


(e) Pulse width limited by safe operating area 
July 1993 1/7 
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STH12N60/FI - STW12N60 


THERMAL DATA 


| Rihycase [Thermal Resistance Junction-case Max 
30 


Rthj-amb | Thermal Resistance Junction-ambient Max 
Rthe-sink | Thermal Resistance Case-sink Typ 
Maximum Lead Temperature For Soldering Purpose 


AVALANCHE CHARACTERISTICS 

lAR Avalanche Current, Repetitive or Not-Repetitive A 
(pulse width limited by T, max, 6 < 1%) 

Eas Single Pulse Avalanche Energy 5 md 
(starting T, = 25 °C, Ip = lar, Vop = 50 V) 

Ear Repetitive Avalanche Energy md 
(pulse width limited by T, max, 6 < 1%) 

A 


Avalanche Current, Repetitive or Not-Repetitive ie 


Tc = 100 °C, pulse width limited by T, max, 8 < 1%) 
J 


12 
50 
14 


ELECTRICAL CHARACTERISTICS (Tcase = 25 °C unless otherwise specified) 
OFF 


Symbol Parameter Test Conditions 
Viprypss_ |Drain-source Ipb=250uA Ves=0 
Breakdown Voltage 
lpss Zero Gate Voltage Vos = Max Rating 
Drain Current (Vas = 0) |Vps = Max Rating x 0.8 Te= 125°C 


lass Gate-body Leakage Ves=+20V 
Current (Vps = 0) 


lAR 


DYNAMIC 
Symbol Test Conditions 


Gis (*) |Forward Vos > Ip(on) X Ros(on)max ID=6A 
Transconductance 


Ciss Input Capacitance Vos=25V f=1MHz Ves=0 1900 | 2500 

Coss Output Capacitance 300 390 

Crss Reverse Transfer 145 190 
Capacitance 


et Aj scs-THomsors 
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STH12N60/Fl - STW12N60 


ELECTRICAL CHARACTERISTICS (continued) 
SWITCHING ON 


Turn-on Time Vpop=300V Ip=6A 
Rise Time Re = 4.72 Ves=10V 
(see test circuit, figure 3) 
Turn-on Current Slope |Vpp=480 VV Ip=12A 
Re = 4.72 Ves =10V 
(see test circuit, figure 5) 
Total Gate Charge Vpp = 400 V Ip=12A Ves=10V 
Gate-Source Charge 
Gate-Drain Charge 


Test Conditions 
Off-voltage Rise Time |Vpp=480V Ip=12A 


Fall Time Re=4.7Q #£Ves=10V 
Cross-over Time (see test circuit, figure 5) 


Source-drain Current 
Source-drain Current 
(pulsed) 


Reverse Recovery Isp = 12 A di/dt = 100 A/us 
Time Va=100V T,=150°C 
Reverse Recovery (see test circuit, figure 5) 
Charge 

Reverse Recovery 

Current 


(*) Pulsed: Pulse duration = 300 us, duty cycle 1.5% 
(e) Pulse width limited by safe operating area 
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Thermal Impedeance For TO-218 and TO-247 
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Transconductance 
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Turn-on Current Slope 


di /dt GC53250 
weal) | 
40D 


Vop =480V 
Vog =1 0V 
lp =12A 
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Fig. 1: Unclamped Inductive Load Test Circuits Fig. 2: Unclamped Inductive Waveforms 
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Fig. 3: Switching Times Test Circuits For Fig. 4: Gate Charge Test Circuit 
Resistive Load 
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MICROELECTRONICS STW14N50 
N - CHANNEL ENHANCEMENT MODE 
POWER MOS TRANSISTOR 
| TYPE | Voss | Rosiom | to 


STH14N50 500 V < 0.45 Q 14.1 A 
STH14N50F | 500 V < 0.45 Q 8.8A 
A 


STW14N50 500 V < 0.45 Q 14.1 


TYPICAL Rosvon) = 0.34 Q 

AVALANCHE RUGGED TECHNOLOGY 
100% AVALANCHE TESTED 

REPETITIVE AVALANCHE DATA AT 100°C 
REDUCED GATE CHARGE 

APPLICATION ORIENTED 
CHARACTERIZATION 


APPLICATIONS 

» HIGH CURRENT, HIGH SPEED SWITCHING eee 

» SWITCH MODE POWER SUPPLIES (SMPS) 

» CHOPPER REGULATORS, CONVERTERS, 
MOTOR CONTROL, LIGHTING FOR INTERNAL SCHEMATIC DIAGRAM 
INDUSTRIAL AND CONSUMER oe 
ENVIRONMENT 


ABSOLUTE MAXIMUM RATINGS 


Drain-source Voltage (Ves = 0) 
Drain- gate Voltage (Res = 20 kQ) 


Ves 


150 


(e) Pulse width limited by safe operating area 
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STH14N50/FI - STW14N50 


THERMAL DATA 


30 


Rth)-amb | Thermal Resistance Junction-ambient Max 
Rthc-sink |Thermal Resistance Case-sink Typ 
Ti Maximum Lead Temperature For Soldering Purpose 


AVALANCHE CHARACTERISTICS 

lAR Avalanche Current, Repetitive or Not-Repetitive 14.1 A 

(pulse width limited by T, max, 6 < 1%) 

Eas Single Pulse Avalanche Energy 800 mJ 
(starting T, = 25 °C, Ip = lan, Vop = 25 V) 

Ear Repetitive Avalanche Energy 26 mJ 
(pulse width limited by T, max, 6 < 1%) 
[ee Current, Repetitive or Not-Repetitive 8.8 A 

) 


(Tc = 100 °C, pulse width limited by T, max, 8 < 1% 


ELECTRICAL CHARACTERISTICS (Tcase = 25 °C unless otherwise specified) 


OFF 
( 


Symbol 
Vipryoss_ |Drain-source In=250 nA Ves=0 
Breakdown Voltage 
Ipss Zero Gate Voltage Vos = Max Rating 
Drain Current (Ves = 0) |Vps = Max Rating x 0.8 Te = 125°C 
lass Gate-body Leakage Veés=i20 V 
Current (Vps = 0) 
ON (*) 


Symbol Test Conditions 
Gate Threshold Voltage |Vos = Ves_ Ip = 250 pA 2 


(3 
Rosion) |Static Drain-source On |Vas=10V Inp=7.5A 0.34 | 0.45 
Resistance Ves=10V Ip=7.5A Te. = 100°C 0.9 
Ip(on) += |On State Drain Curyent |Vps > Ip(on) X Rosyon)max 14.1 
Ves=10V 
DYNAMIC 


Ors (*) |Forward Vos > Ip(on) X Ros(on)max Ip=7.5A | 8.5 11.2 S 
Transconductance 


Ciss Input Capacitance Vos=25V f=1MHz Ves=0 2350 | 3000 pF 
Coss Output Capacitance 340 440 pF 


Typ. | Max. | 
Lad 


4 


Crss Reverse Transfer v5 100 DF 
Capacitance 
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STH14N50/Fl - STW14N50 


ELECTRICAL CHARACTERISTICS (continued) 
SWITCHING ON 


[Symbor [Parameter [Test Conditions| Min. | Typ. | Max. | Unit_ 


Turn-on Time Vop=210V Ip=7A 
Rise Time Re = 4.79 Ves=10V 
(see test circuit, figure 3) 
Vpp=400 V Ip=15A 

Rg = 4.79 Ves=10V 
(see test circuit, figure 5) 


Vpp=400V Ip=15A Ves=10V 


Turn-on Current Slope 


Total Gate Charge 
Gate-Source Charge | 
Gate-Drain Charge 


SWITCHING OFF 


Off-voltage Rise Time |Vpp=400V Ip=15A 
Fall Time Re =4.70 Ves =10V 
Cross-over Time (see test circuit, figure 5) 


Isp Source-drain Current 
Ispom(*) |Source-drain Current 
(pulsed) 


Reverse Recovery Isp = 15A di/dt = 100 A/us 
Time Vpp =100V T,=150°C 
Reverse Recovery (see test circuit, figure 5) 
Charge 
Reverse Recovery 
Current 

(*) Pulsed. Pulse duration = 300 ps, duty cycle 15% 

(e) Pulse width limited by safe operating area 
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Fig. 1: Unclamped Inductive Load Test Circuits Fig. 2: Unclamped Inductive Waveforms 
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Fig. 3: Switching Times Test Circuits For Fig. 4: Gate Charge Test Circuit 
Resistive Load 
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Fig. 5: Test Circuit For Inductive Load Switching 
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MICROELECTROMICS STW15N50 
N - CHANNEL ENHANCEMENT MODE 
POWER MOS TRANSISTOR 


Voss | Rostom | to | 


STH15N50 500 V <0.4Q 15A 
STH15N50F | 500 V < 0.4 Q 9.3A 
STW15N50 500 V < 0.40 


TYPICAL Rpsvon) = 0.340 

AVALANCHE RUGGED TECHNOLOGY 
100% AVALANCHE TESTED 

REPETITIVE AVALANCHE DATA AT 100°C 
REDUCED GATE CHARGE 

APPLICATION ORIENTED 
CHARACTERIZATION 


APPLICATIONS 

» HIGH CURRENT, HIGH SPEED SWITCHING 

« SWITCH MODE POWER SUPPLIES (SMPS) 

» CHOPPER REGULATORS, CONVERTERS, 
MOTOR CONTROL, LIGHTING FOR INTERNAL SCHEMATIC DIAGRAM 
INDUSTRIAL AND CONSUMER 
ENVIRONMENT 


ISOWATT218 


D (2) 


ABSOLUTE MAXIMUM RATINGS 


Value 


STH/STW15N50 STH15N50FI 


500 


Drain Current (continuous) at Te = 100 °C 


Storage Temperature -65 to 150 °C 


(e) Pulse width limited by safe operating area 
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STH15N50/Fl - STW15N50 


THERMAL DATA 


| Rihy-case [Thermal Resistance Junction-case Max | o69 | 


Rthj-amb | Thermal Resistance Junction-ambient Max 
Rthe-sink | Thermal Resistance Case-sink Typ 
Maximum Lead Temperature For Soldering Purpose 


ISOWATT218 


AVALANCHE CHARACTERISTICS 
lAR Avalanche Current, Repetitive or Not-Repetitive 15 A 
(pulse width limited by T, max, 5 < 1%) 
Eas Single Pulse Avalanche Energy md 
(starting T, = 25 °C, Ip = lan, Vop = 25 V) 
Ear Repetitive Avalanche Energy 30 mJ 
(pulse width limited by T; max, 6 < 1%) 
IAR Avalanche Current, Repetitive or Not-Repetitive 
) 


(Tc = 100 °C, pulse width limited by T, max, 8 < 1% 


ELECTRICAL CHARACTERISTICS (Tcase = 25 °C unless otherwise specified) 
OFF 


Viprypss |Drain-source Ipb=250 uA Vaes=0 
Breakdown Voltage 
lpss Zero Gate Voltage Vos = Max Rating 
Drain Current (Ves = 0) |Vps = Max Rating x 0.8 T,.= 125°C 
lass Gate-body Leakage Ves=+20V 
Current (Vps = 0) 
ON (*) 


Symbol Test Conditions 
Gate Threshold Voltage |Vps= Vas Ip= 250 nA 


Rpsion) |Static Drain-source On |Ves=10V Ipn=7.5A 
Resistance Ves=10V Ip=7.5A Te. = 100°C 
ID(on) On State Drain Current |Vps > Ip(on) X Ros(on)max 1 
Ves=10V 
DYNAMIC 


Ots (*) |Forward Vos > Ip(on) X Ros(on)max ID=7.5A 8.5 11.2 
Transconductance 


Ciss Input Capacitance Vos=25V f=1MHz Ves=0 2350 | 3000 pF 
Coss Output Capacitance 340 440 pF 


Crss Reverse Transfer 75 100 pF 
Capacitance 
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STH15N50/Fl - STW15N50 


ELECTRICAL CHARACTERISTICS (continued) 
SWITCHING ON 


zee | cee ete |e Tae 


Turn-on Time Vop=210V Ip=7A 80 
Rise Time Re =4.79 Ves =10V 
(see test circuit, figure 3) 
Vpop=400 V Ip=15A 
Re = 4.79 Ves =10V 
(see test circuit, figure 5) 


Vpp=400 V Ip=15A Ves=10V 


Turn-on Current Slope 


Total Gate Charge 
Gate-Source Charge 
Gate-Drain Charge 


Symbol 


trvott) |Off-voltage Rise Time |Vpp=400V Ip=15A 
ty Fall Time Re = 4.79 Ves =10V 
te Cross-over Time (see test circuit, figure 5) 


SOURCE DRAIN DIODE 


Symbol Test Conditions 


Isp Source-drain Current 
Ispm(e) |Source-drain Current 
(pulsed) 
Forward On Voltage 
Reverse Recovery 
Time 
Reverse Recovery 
Charge 
Reverse Recovery 


Current 


(?) Pulsed: Pulse duration = 300 us, duty cycle 15% 
(e) Pulse width limited by safe operating area 


Isp = 15A Ves=0 


Isp = 15A di/dt = 100 A/us 
Vpp=100V_ T, = 150°C 
(see test circuit, figure 5) 


Safe Operating Areas For TO-218 and TO-247 Safe Operating Areas For ISOWATT218 
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Thermal Impedeance For TO-218 and TO-247 
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Turn-on Current Slope 
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Fig. 1: Unclamped Inductive Load Test Circuits 
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Fig. 3: Switching Times Test Circuits For 
Resistive Load 
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Fig. 5: Test Circuit For Inductive Load Switching 
And Diode Reverse Recovery Time 
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Fig. 2: Unclamped Inductive Waveforms 
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Fig. 4: Gate Charge Test Circuit 
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fj, SGS-THOMSON = STH26N25 
SF iicROELECTRONICS STH26N25FI 


N - CHANNEL ENHANCEMENT MODE 
POWER MOS TRANSISTOR 


TYPE | Voss | Ros(on) | to | 
STH26N25F | 250 V <0.11 Q 16 A 
TYPICAL Rosvon) = 0.085 Q 

AVALANCHE RUGGEDNESS TECHNOLOGY 
100% AVALANCHE TESTED 

REPETITIVE AVALANCHE DATA AT 100°C 


APPLICATION ORIENTED 
CHARACTERIZATION 


APPLICATIONS 

HIGH CURRENT, HIGH SPEED SWITCHING 
UNINTERRUPTIBLE POWER SUPPLY (UPS) 
MOTOR CONTROL, AUDIO AMPLIFIERS 
INDUSTRIAL ACTUATORS 

DC-DC & DC-AC CONVERTERS FOR 
TELECOM, INDUSTRIAL AND CONSUMER INTERNAL SCHEMATIC DIAGRAM 
ENVIRONMENT es 


ISOWATT218 


ABSOLUTE MAXIMUM RATINGS 


Vos Drain-source Voltage (Vas = 0) 250 
Vpoer |Drain- gate Voltage (Ras = 20 kQ) 250 


Ves__|Gate-source Voltage 
Ip Drain Current (continuous) at T. = 25 °C 
Ip Drain Current (continuous) at T. = 100 °C 


erating Factor ——SSSCSC~<“~*~“‘~dtCSCiSSCdS 


Storage Temperature -65 to 150 
Ti Max. Operating Junction Temperature 


(e) Pulse width limited by safe operating area 
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STH26N25/Fl 


THERMAL DATA 


| Rinjcase | Thermal Resistance Junction-case Max | 069 = fg 


Rth)-amb |Thermal Resistance Junction-ambient Max 30 °C/W 
Rthe-sink | Thermal Resistance Case-sink Typ 
Maximum Lead Temperature For Soldering Purpose 


AVALANCHE CHARACTERISTICS 


Parameter Max Value 


lAR Avalanche Current, Repetitive or Not-Repetitive 
(pulse width limited by T, max, 6 < 1%) 


Eas Single Pulse Avalanche Energy 160 
(starting T, = 25 °C, Ip = lar, Von = 25 V) 
16 


Ear Repetitive Avalanche Energy mJ 
(pulse width limited by T, max, 6 < 1%) 


lAR Avalanche Current, Repetitive or Not-Repetitive 
(Tc = 100 °C, pulse width limited by T, max, 6 < 1%) 


OFF 

Parameter Test Conditions 
Viprypss_ |Drain-source Ipb=250 nA Vas=0 250 
Breakdown Voltage 


Ipss Zero Gate Voltage Vos = Max Rating 
Drain Current (Ves = 0) |Vps = Max Rating x 0.8 Tce = 125°C 
Gate-body Leakage Veas=+20V me 


Current (Vps = 0) 
ON (#) 


Symbol Parameter 


Ves=10V Ip=13A 
Ves=10V Ip=13A Te = 100°C 


Vos > Ibion) X Rosyon)max 
Ves=10V 


DYNAMIC 


Gis (*) |Forward Vos > Ipion) X Ros(on)max Ib=13A 
Transconductance 


Ciss Input Capacitance Vops=25V f=1MHz Ves=0 
Coss Output Capacitance 
Crss Reverse Transfer 

Capacitance 
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STH26N25/Fl 


ELECTRICAL CHARACTERISTICS (continued) 
SWITCHING ON 


Symbol | Prametr [est Sonions [win [Wye [max [unt 


Turn-on Time Vpop=125V Ip=13A 
Rise Time Re = 4.7 Q Vas =10V 
(see test circuit, figure 3) 
Vpp=200V Ip=26A 

Rg =509 Ves=10V 
(see test circuit, figure 5) 


Voo =200V In=26A Ves=10V 


Turn-on Current Slope 


Total Gate Charge 
Gate-Source Charge 
Gate-Drain Charge 


SWITCHING OFF 


Symbol Test Conditions 


trivotty) |Off-voltage Rise Time |Vpp=200V Ip=26A 170 250 
tt Fall Time Re=50Q Ves=10V 80 120 
tc Cross-over Time (see test circuit, figure 5) 260 380 


SOURCE DRAIN DIODE 


Parameter 


Source-drain Current 
Source-drain Current 
(pulsed) 


Test Conditions 


Isp =26A Voes=0 


Isp = 26 A di/dt = 100 A/us 
Vpp = 50 V T, = 150 °C 


Forward On Voltage 


Reverse Recovery 
Time 


Qrr Reverse Recovery (see test circuit, figure 5) 
Charge 
IRRM Reverse Recovery 


Current 
( ) Pulsed. Pulse duration = 300 us, duty cycle 15% 
(e) Pulse width limited by safe operating area 


Safe Operating Areas For TO-218 safe Operating Areas For ISOWATT218 
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Gate Charge vs Gate-source Voltage 
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Turn-on Current Slope 
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Fig. 1: Unclamped Inductive Load Test Circuits Fig. 2: Unclamped Inductive Waveforms 
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Fig. 3: Switching Times Test Circuits For Fig. 4: Gate Charge Test Circuit 
Resistive Load 
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Fig. 5: Test Circuit For Inductive Load Switching 
And Diode Reverse Recovery Time 
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MICROELECTRONICS STW33N20 
N - CHANNEL ENHANCEMENT MODE 
POWER MOS TRANSISTOR 


[wee [Voss | Rosen | _o _ 


STH33N20 200 V |< 0.085 0 33 A 


STH33N20F 1 200 V |< 0.085 Q 20A 
STW33N20 200 V |< 0.085 Q 33 A 


TYPICAL Rpbsvon) = 0.073 Q 

AVALANCHE RUGGED TECHNOLOGY 
100% AVALANCHE TESTED 

REPETITIVE AVALANCHE DATA AT 100°C 
APPLICATION ORIENTED 
CHARACTERIZATION 


APPLICATIONS 

a HIGH CURRENT, HIGH SPEED SWITCHING ISOWATT218 

« UNINTERRUPTIBLE POWER SUPPLY (UPS) 

MOTOR CONTROL, AUDIO AMPLIFIERS 

a» INDUSTRIAL ACTUATORS 

» DC-DC & DC-AC CONVERTERS FOR INTERNAL SCHEMATIC DIAGRAM 
TELECOM, INDUSTRIAL AND CONSUMER D (2) 
ENVIRONMENT 


ABSOLUTE MAXIMUM RATINGS 


Symbol Parameter 
STH/STW33N20 STH33N20FI 


| ip | Drain Current (continuous) at Te = 25 °C 
| Ip Drain Current (continuous) at Tc = 100 °C 
| Prot ‘| Total Dissipation at T. = 25 °C 
[berating Factor —SSC~<“~*~“‘*~‘—~*~é~wrS*C“CS~ SC*dCSC*=it CC 
Vso [insulation Withstand Voltage (OG) |= —S*dY~SCa00SSC*dYCS 


(e) Pulse width limited by safe operating area 


Value 
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STH33N20/Fl - STW33N20 


THERMAL DATA 


Rth)-amb |Thermal Resistance Junction-ambient Max °C/W 
Rthe-sink | Thermal Resistance Case-sink Typ 
Maximum Lead Temperature For Soldering Purpose 


AVALANCHE CHARACTERISTICS 


lAR Avalanche Current, Repetitive or Not-Repetitive 
(pulse width limited by T, max, 6 < 1%) 


ae 
Eas Single Pulse Avalanche Energy 50 m 
(starting T, = 25 °C, Ip = lar, Vop = 50 V) 
20 


A 

1 J 

Ear Repetitive Avalanche Energy 4 J 
A 


(pulse width limited by T, max, 5 < 1%) 
lAR Avalanche Current, Repetitive or Not-Repetitive 
(Tc = 100 °C, pulse width limited by T, max, 6 < 1%) 
ELECTRICAL CHARACTERISTICS (Tcase = 25 °C unless otherwise specified) 
OFF 


Symbol Parameter 
ViprRypss |Drain-source Ip=250 uA Ves=0 
Breakdown Voltage 
Ipss Zero Gate Voltage Vos = Max Rating 
Drain Current (Ves = 0) |Vps = Max Rating x 0.8 Te = 125°C 


lass Gate-body Leakage Ves=+20V 
Current (Vps = 0) 


ON («) 


Gate Threshold Voltage |Vos= Ves Ip = 250 nA 


Rpsion) |Static Drain-source On |Vas=10V Ip=16A 
Resistance Ves=10V Ip=16A Te = 100°C 
ID(on) On State Drain Current |Vps > Ip(on) X Ros(onymax 33 
Ves=10V 
DYNAMIC 


Symbol Test Conditions 


Ots (*) Forward Vos > Ip(on) X Ros(on)max 16A 
Transconductance 


Ciss Input Capacitance Vos=25V f=1MHz Ves=0 
Coss Output Capacitance 
Crss Reverse Transfer 

Capacitance 


Typ. | Max. 
0. 


073 | 0.085 
0.170 
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STH33N20/Fl - STW33N20 


ELECTRICAL CHARACTERISTICS (continued) 


SWITCHING ON 


Turn-on Time 
Rise Time 


Turn-on Current Slope 


Total Gate Charge 


Gate-Source Charge 
Gate-Drain Charge 


Off-voltage Rise Time 
Fall Time 
Cross-over Time 


SOURCE DRAIN DIODE 


Isp Source-drain Current 


Ispm(e) 


Source-drain Current 


(pulsed) 


Forward On Voltage 


Reverse Recovery 
Time 
Reverse Recovery 


Seow creed, 6 Tending Ae se 8 Br 


33 
132 


Vop =30 V 


Voo=95V Ip=16A 
Re = 4.70 Ves =10V 
(see test circuit, figure 3) 
Vpop=160V Ip=33A 
Re = 50 2 Ves =10V 
(see test circuit, figure 5) 


Vpp=160V Ip=338A Ves=10V 


Vop=160V Ip=33A 
Re=5090 Ves =10V 
(see test circuit, figure 5) 


Isp =33 A Vese 
Isp = 33 A di/dt = 100 A/us 
T; = 150 as 

(see test circuit, figure 5) 


Charge 
Reverse Recovery 
Current 


(«) Pulsed: Pulse duration = 300 us, duty cycle 1.5 % 
() Pulse width limited by safe operating area 


Safe Operating Areas For TO-218 and TO-247 Safe Operating Areas For ISOWATT218 
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Thermal Impedeance For TO-218 and TO-247 
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Static Drain-source On Resistance 


GC27011 


eee 
A ee 
Peele ladies] RZ 


2s 
HEE 
eZ cesses 


0 10 20 30 40 !p(A) 


Capacitance Variations 


GC27030 

2 (OA (ee Pe Uk OP 
sooo tt | | rete | | 
UES TI ED sles e0Y 


Normalized On Resistance vs Temperature 


7050 


i OG Ol 

ae ae i 
Mecca sede 
PEELE ELLY 
Fels a an 7 
i 


ee 
fe feree ea/s e GRol cele mesg! Fi a ae 
a i a a rol LE AL TP ves=tov 
[ecsliediecole Mimet calarse oe Ne) ca calees ear Apes 
HEELERS 
ar Litt ttt it ol clicks Set el oeedleoe eit 
—50 100 150T, (°C) —50 6) 50 100 150 Ty(°C) 
5/7 
yf Sisoumieoncs 


457 


STH33N20/Fl - STW33N20 


Turn-on Current Slope 


di /dt 
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Fig. 1: Unclamped Inductive Load Test Circuits Fig. 2: Unclamped Inductive Waveforms 
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Fig. 3: Switching Times Test Circuits For Fig. 4: Gate Charge Test Circuit 
Resistive Load 
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Fig. 5: Test Circuit For Inductive Load Switching 
And Diode Reverse Recovery Time 
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MICROELECTRONICS STH45N10FI 


N - CHANNEL ENHANCEMENT MODE 
POWER MOS TRANSISTOR 


Sepa oe 
ay 
4 
eta 
Neeiie 
evict 


[wre | Voss _[ Recon [e 
STH45N4 0F | 100 V < 0.040 27 A 
TYPICAL Rpscon) = 0.035 Q 

AVALANCHE RUGGEDNESS TECHNOLOGY 
100% AVALANCHE TESTED 

REPETITIVE AVALANCHE DATA AT 100°C 
LOW GATE CHARGE 

HIGH CURRENT CAPABILITY 

175°C OPERATING TEMPERATURE FOR 
STANDARD PACKAGE ISOWATT218 


» APPLICATION ORIENTED 
CHARACTERIZATION 


APPLICATIONS 
HIGH CURRENT, HIGH SPEED SWITCHING 
SOLENOID AND RELAY DRIVERS INTERNAL SCHEMATIC DIAGRAM 
REGULATORS ee 

DC-DC & DC-AC CONVERTERS 

MOTOR CONTROL, AUDIO AMPLIFIERS 
AUTOMOTIVE ENVIRONMENT (INJECTION, 
ABS, AIR-BAG, LAMPDRIVERS, Etc.) 


ABSOLUTE MAXIMUM RATINGS 


STH45N10 STH45N10FI 


Vos Drain-source Voltage (Ves = 0) 100 


Voer  |Drain- gate Voltage (Res = 20 kQ) 100 

Ves Gate-source Voltage 
Drain Current (continuous) at Te = 25 °C 
Drain Current (continuous) at Tc = 100 °C 31 
lom(e) |Drain Current (pulsed) 180 180 

Pitot |Total Dissipation at T. = 25 °C a ee ee 
Derating Factor 1.2 0.48 
Insulation Withstand Voltage (DC) — 4000 


Storage Temperature “65:10°1-75 -65 to 150 


(e) Pulse width limited by safe operating area 


Symbol 


Viso 
Tstg 


_— 
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STH45N10/FI 


THERMAL DATA 


TO-218 | ISOWATT218 | 


Rth)-amb | Thermal Resistance Junction-ambient Max 
Rthc-sink | Thermal Resistance Case-sink Typ 
Ty Maximum Lead Temperature For Soldering Purpose 


Rthj-case | Thermal Resistance Junction-case 


AVALANCHE CHARACTERISTICS 


IAR 45 


Avalanche Current, Repetitive or Not-Repetitive 
(pulse width limited by T, max, 6 < 1%) 
Single Pulse Avalanche Energy 

(starting T, = 25 °C, Ip = lar, Vop = 25 V) 
Repetitive Avalanche Energy 

(pulse width limited by T,; max, 6 < 1%) 


lAR | Avalanche Current, Repetitive or Not-Repetitive 
( c = 100 °C, pulse width limited by T, max, 5 < 1%) 


ELECTRICAL CHARACTERISTICS (Tcase = 25 °C unless otherwise specified) 
OFF 


Symbol Parameter Test Conditions Min. | Typ. | Max. | Unit | 
ViprR)oss_ |Drain-source Ip=250 uA Ves=0 100 V 
Breakdown Voltage 
Inss_—« [Zero Gate Voltage Vos = Max Rating 250 uA 
Drain Current (Vas = 0) |Vps = Max Rating x 0.8 Te = 125°C 1000 uA 
lass Gate-body Leakage Ves=zt20V + 100 nA 


Current (Vps = 0) 


ON (:*) 


Parameter Test Conditions 


Vas(th) |Gate Threshold Voltage|Vps= Ves Ip= 250 uA 
Rosion) |Static Drain-source On |Vags=10V Ip=22.5A 


Resistance Ves=10V Ip=22.5A T.= 100°C 


ID(on) On State Drain Current |Vps > Ip(on) X Ros(on)max 
Ves=10V 


DYNAMIC 


Symbol Parameter Test Conditions 


Qts (") | Forward Vos > Ib(on) X Rosjonymax Ip = 22.5 A 
Transconductance 


Input Capacitance Vpos=25V f=1MHz Ves=0 2150 | 2800 
Output Capacitance 600 800 
Reverse Transfer 150 200 
| Capacitance 
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STH45N10/Fl 


ELECTRICAL CHARACTERISTICS (continued) 
SWITCHING ON 


Vopo=25V Ip=22.5A 
Re = 4.70 Ves=10V 
(see test circuit, figure 3) 
Vpp=80V Ip=45A 

Re = 4.79 Ves =10V 
(see test circuit, figure 5) 


Vpp=80V Ip=45A Ves=10V 


Turn-on Time 
tr Rise Time 


Turn-on Current Slope 500 


Total Gate Charge 
Gate-Source Charge 
Gate-Drain Charge 


12 
30 


Off-voltage Rise Time |Vpp=80V Ip=45A 


Symbol Test Conditions | Min. Typ. | Max. 
20 30 


130 190 ns 


70 100 nc 


ns 


A/us 


nc 
nC 


Fall Time Re=47Q9Q Ves=10V ee 
Cross-over Time (see test circuit, figure 5) He 200 


SOURCE DRAIN DIODE 


Parameter 


Source-drain Current 
Source-drain Current 
(pulsed) 


Forward On Voltage Isp = 45 A Ves 


Reverse Recovery Isp = 45 A di/dt = 100 A/us 
Time Vpp=30V T,=150 °C 
Reverse Recovery (see test circuit, figure 5) 
Charge 

Reverse Recovery 
Current 


( ) Pulsed Pulse duration = 300 1s, duty cycle 15 % 
(©) Pulse width limited by safe operating area 


Safe Operating Areas For TO-218 Safe Operating Areas For ISOWATT218 
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STH45N10/FI 


Thermal Impedeance For TO-218 


GC20550 
K 9 a eres er es 


ai a aul 


= ssiaaeee oa et 


eer | rie ‘a A 
Hi ee 


a 
Wee, Coe 


Cite reall nia 


oar ort rl 
ae ace 0. = Prt 
es SINGLE PULSE Bill 


Hii An TT 


10> fOr* “jor “tov ~ worl! o(s) 


= O5E 


Derating Curve For TO-218 


GC23290 
Po(W)CT7TTLLILITLLL LLL TLL 
ae On GT OS 

A as a ed 
eNom lle elle eho 
Poe Nolo oh (oie 
Peterlee (eWele beled detest | 
eo el eee ah tbe 
er lA a Gl 
else oat Nise eel le (erst 
HO a a 
ee a 
fee esd dca Needle pel oh cal es 
Pet seN i ak Weel 


160 


| | a 
SERRA 
0 50 100 150° Taccat °C) 


GC523570 


Pe tht 
————a 
Eo Acdledecle ey Wee a 
oan 
ia 
AC 
(ime 
(i 
pti} 
0 5 10 is ~~ a 25 =, 
4/7 
kyy § 


Thermal Impedance For ISOWATT218 


Ene. omy 


i EE a BES! 


— ae 
Lo 
aes ae 
at 


| Zih = k Ringe 


H Ros 


. 


NINA 
LNA 
aa ‘s, &. 
Cho 
NS 
r—1 — Ne WN 
ZN 
AAT 
vt 
O00 ce 
200 \\ 
=nNna 


I iis 
Ht 


iat at 


wz 


fd 
al 
Rens Aaa ne 


ae Rages 
Ce oe 
Fi eB 


GS-THONISON 
ICROELECTRONICS 


Transconductance 


GC50760 


| | vos=tv] | | | tt | 

Pee eee eee 

ft er 
(ae 


0 10 20 30 40 Ip(A) 


Gate Charge vs Gate-source Voltage 


Normalized Gate Threshold Voltage vs 
Temperature 


Vos(th) 
norm 


SREP eres 
Bie "ERR EeE 
COOP 
2 COCO 

CCPC 


EEE EE 


ti 0 ae 100 


1.0 


Ty (°C) 


a eee IS SGS-THONISO 


MICROELECTRONICS 


STH45N10/Fl 


Static Drain-source On Resistance 
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Turn-on Current Slope 
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Fig. 1: Unclamped Inductive Load Test Circuits 
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Fig. 3: Switching Times Test Circuits For 
Resistive Load 
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Fig. 5: Test Circuit For Inductive Load Switching 
And Diode Reverse Recovery Time 
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STH45N10/FI 


Fig. 2: Unclamped Inductive Waveforms 
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Fig. 4: Gate Charge Test Circuit 


V; =20V=Vewax 


f -THONMSON 
Si So orate 


1g=CONST 


$c05980 


77 


467 


{, SGS-THOMSON = STHS5N10/F: 
7 wicrozectromes STW55N10 


N - CHANNEL ENHANCEMENT MODE 
POWER MOS TRANSISTOR 


| Voss_| Rosin | lo | 


STH55N10 100 V- |< 0.030 Q 


STHSSN10FI 100 V- |} < 0.0380 Q 
STW55N10 100 VV |< 0.030 Q 


TYPICAL Ropsvon) = 0.02 Q 

AVALANCHE RUGGED TECHNOLOGY 
100% AVALANCHE TESTED 

REPETITIVE AVALANCHE DATA AT 100°C 
LOW GATE CHARGE 

VERY HIGH CURRENT CAPABILITY 
175°C OPERATING TEMPERATURE 
APPLICATION ORIENTED 


CHARACTERIZATION ISOWATT218 
APPLICATIONS 

HIGH CURRENT, HIGH SPEED SWITCHING 

SOLENOID AND RELAY DRIVERS INTERNAL SCHEMATIC DIAGRAM 

REGULATORS D (2) 


DC-DC & DC-AC CONVERTERS 

MOTOR CONTROL, AUDIO AMPLIFIERS 
AUTOMOTIVE ENVIRONMENT (INJECTION, 
ABS, AIR-BAG, LAMPDRIVERS, Etc.) 


ABSOLUTE MAXIMUM RATINGS 


Symbol Parameter 
STW/STH55N10 


Storage Temperature -65 to 175 


(e) Pulse width limited by safe operating area 
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STH55N10/Fl - STW55N10 


THERMAL DATA 


Thermal Resistance Junction-ambient Max 
Thermal Resistance Case-sink Typ 
Maximum Lead Temperature For Soldering Purpose 


Rthy-amb 
Rthe-sink 


AVALANCHE CHARACTERISTICS 


Avalanche Current, Repetitive or Not-Repetitive 
(pulse width limited by T, max, 6 < 1%) 
Eas Single Pulse Avalanche Energy 
(starting T, = 25 °C, Ip = lar, Vop = 25 V) 
Ear Repetitive Avalanche Energy 
(pulse width limited by T; max, 6 < 1%) 


Avalanche Current, Repetitive or Not-Repetitive 
(Tc = 100 °C, pulse width limited by T, max, 5 < 1%) 


ELECTRICAL CHARACTERISTICS (Tcase = 25 °C unless otherwise specified) 
OFF 


Symbol Parameter Test Conditions 
V(BR)DSS Drain-source Ip = 250 uA Vas =0 
Breakdown Voltage 
loss Zero Gate Voltage Vps = Max Rating 
Drain Current (Ves = 0) | Vps = Max Rating x 0.8 T,.= 125°C 


lass Gate-body Leakage Ves=+t20V 
Current (Vps = 0) 


ON (*) 


Gate Threshold Voltage |Vps= Vas Ip= 250 nA 


Rpos(on) |Static Drain-source On |Ves=10V Ip=30A 0.02 0.03 
Resistance Ves=10V Ip=30A T.= 100°C 0.06 
ID(on) On State Drain Current |Vps > Ibion) X Ros(on)max 30 
Ves=10V 


DYNAMIC 


Gis (*) Forward Vos > Ip(on) X Ros(on)max Ip=30A 25 35 S 
Transconductance 


Ciss Input Capacitance Vos=25V f=1MHz Ves=0 4000 | 5000 pF 
Coss Output Capacitance 1100 | 1400 pF 
Crss Reverse Transfer 250 350 pF 
Capacitance 
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STH55N10/Fl - STW55N10 


ELECTRICAL CHARACTERISTICS (continued) 
SWITCHING ON 


[Simbt | Paraneier [Tet Gnaons Twn. [ns [i 


Turn-on Time Vpop=80V Ip=30A 
Rise Time Re = 50 Q Ves=10V 
(see test circuit, figure 3) 
Vpp=80V Ip=55A 
Re = 502 Ves =10V 
(see test circuit, figure 5) 


Vpp =80V Ip=30A Ves=i10V 


ae 380 ns 


Turn-on Current Slope 


Total Gate Charge 
Gate-Source Charge 
Gate-Drain Charge 


Test Conditions | Min. | Typ. | Max. | Unit | 
ns 


Off-voltage Rise Time |Vpp=80V Ip=55A 200 280 
Fall Time Re=5092 Ves=10V 210 290 
Cross-over Time (see test circuit, figure 5) 410 570 


Source-drain Current 
Source-drain Current 
(pulsed) 


Reverse Recovery Isp = 55 A di/dt = 100 A/us 
Time Vpp = 30 VT, = 150 °C 
Reverse Recovery (see test circuit, figure 5) 
Charge 

Reverse Recovery 

Current 


(x) Pulsed Pulse duration = 300 us, duty cycle 15% 
(e) Pulse width limited by safe operating area 


Safe Operating Areas For T0-218 and TO-247 Safe Operating Areas For ISOWATT218 
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STH55N10/Fl - STW55N10 


Thermal Impedeance For TO-218 and TO-247 Thermal Impedance For ISOWATT218 
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Static Drain-source On Resistance 
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Turn-on Current Slope 
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Fig. 1: Unclamped Inductive Load Test Circuits Fig. 2: Unclamped Inductive Waveforms 
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Fig. 3: Switching Times Test Circuits For Fig. 4: Gate Charge Test Circuit 
Resistive Load 
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Fig. 5: Test Circuit For Inductive Load Switching 
And Diode Reverse Recovery Time 
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Key 863° THOMSON STH60N10/FI 


N - CHANNEL ENHANCEMENT MODE 
POWER MOS TRANSISTOR 


ee 


STH60N10 100V_ |< 0.025 Q 60 A 
STH60N10F1 100 Vs} < 0.025 Q 36 A 
STW60N10 100 Ve | < 0.025 60 A 


TYPICAL Rosvon) = 0.02 Q 

AVALANCHE RUGGED TECHNOLOGY 
100% AVALANCHE TESTED 

REPETITIVE AVALANCHE DATA AT 100°C 
LOW GATE CHARGE 

VERY HIGH CURRENT CAPABILITY 
175°C OPERATING TEMPERATURE 
APPLICATION ORIENTED 
CHARACTERIZATION ISOWATT218 


APPLICATIONS 

HIGH CURRENT, HIGH SPEED SWITCHING 
SOLENOID AND RELAY DRIVERS INTERNAL SCHEMATIC DIAGRAM 
REGULATORS D (2) 

DC-DC & DC-AC CONVERTERS 

MOTOR CONTROL, AUDIO AMPLIFIERS 
AUTOMOTIVE ENVIRONMENT (INJECTION, 
ABS, AIR-BAG, LAMPDRIVERS, Etc.) 


ABSOLUTE MAXIMUM RATINGS 


STH/STW60N10 STH60N10FI 


to [Dram Curren (connmuous) at Te=25*0 | 60—=«=SSiSSdC 
fo |Orain Current (continuous) atT.= 100°C | aed 
Pim [Total Dissipation at fe=@5° —~=S*~*~dCSC‘“‘éaOSS*C*YSCS*~‘OSC*dSC 
[ [Bevating Factor —=SSSCSC=~<~*~“‘~*~*~*~‘dCSC‘ Sd 
Vso insulation witnstand Vottage (0G) ———=—S«d SSC SS*dYSS 0d 


(e) Pulse width limited by safe operating area 
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STH60N10/FI STW60N10 


THERMAL DATA 


0-218 0-247 [isOWATTZIB| 
| Rihjcase [Thermal Resistance Junction-case Max 0.75 
30 


Thermal Resistance Junction-ambient Max °C/W 
Thermal Resistance Case-sink Typ 
Maximum Lead Temperature For Soldering Purpose 


Rthy-amb 
Rthe-sink 
TI 


AVALANCHE CHARACTERISTICS 
IAR Avalanche Current, Repetitive or Not-Repetitive A 
(pulse width limited by T, max, 6 < 1%) 
Eas Single Pulse Avalanche Energy 720 md 
(starting T, = 25 °C, Ip = lar, Vop = 25 V) 
Repetitive Avalanche Energy 180 mJ 
(pulse width limited by T; max, 6 < 1%) 


lAR Avalanche Current, Repetitive or Not-Repetitive 37 A 
(Tc = 100 °C, pulse width limited by T, max, 5 < 1%) 


ELECTRICAL CHARACTERISTICS (Tcase = 25 °C unless otherwise specified) 


OFF 
In=250 uA Ves=0 1 


Vipryoss_ |Drain-source 
Breakdown Voltage 


loss Zero Gate Voltage Vps = Max Rating 250 uA 
Drain Current (Ves = 0) |Vps = Max Rating x 0.8 Te = 125°C 1000 LA 
lass Gate-body Leakage Ves=+t20V 
Current (Vps = 0) 


ON (*) 
Gate Threshold Voltage!Vps= Ves Ip= 250 uA 2 | 29 | 4 | 
D(on) 


a 
Ros Static Drain-source On |Ves=10V Ip=30A 0.02 | 0.025 Q 
Resistance Ves=10V Ip=30A T.= 100°C 0.05 Q 
| On State Drain Current |Vps > Ip(on) X Rosion)max A 
Ves=10V 
DYNAMIC 


Gts (*) |Forward Vos > Ip(on) X Ros(on)max ID=30A 25 35 S 
Transconductance 


Ciss Input Capacitance Vos=25V f=1MHz Ves=0 4000 | 5000 pF 
Coss Output Capacitance 1100 | 1400 pF 


Crs Reverse Transfer 250 350 pF 
Capacitance 
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STH60N10/Fl STW60N10 


ELECTRICAL CHARACTERISTICS (continued) 
SWITCHING ON 


Turn-on Time Vop=80V Ilp=30A 

Rise Time Re = 502 Ves=10V 
(see test circuit, figure 3) 

Turn-on Current Slope jVpp=80V Ip=60A 
Re = 50 Q Ves=10V 
(see test circuit, figure 5) 


Total Gate Charge Vpopo=80V Ip=30A Ves=10V 170 


Gate-Source Charge 
Gate-Drain Charge 


Parameter Test Conditions 


trvorty |Off-voltage Rise Time Vpp=80V_ Ipn=60A 200 280 
tt 'Fall Time IRe = 502 Ves=10V 210 | 290 
te Cross-over Time (see test circuit, figure 5) 410 570 


SOURCE DRAIN DIODE 


Test Conditions 


Symbol Parameter 


a 

Isp 'Source-drain Current 
Ispm(e) |Source-drain Current 
(pulsed) 


Forward On Voltage 


Isp = 60 A Ves=0 


Reverse Recovery Isp =60A_ di/dt = 100 A/us 
| Time Von =30V T,= 150°C 
Qi Reverse Recovery (see test circuit, figure 5) 
iCharge 

Reverse Recovery 
Current 
(~) Pulsed. Pulse duration = 300 ts, duty cycle 15% 
(e) Pulse width limited by safe operating area 


| 
| 
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Safe Operating Areas For TO-218 and TO-247 Safe Operating Areas For ISOWATT218 
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Transconductance 
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Fig. 1: Unclamped Inductive Load Test Circuits 
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Fig. 3: Switching Times Test Circuits For 
Resistive Load 
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Fig. 5: Test Circuit For Inductive Load Switching 
~And Diode Reverse Recovery Time 
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Fig. 2: Unclamped Inductive Waveforms 
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Fig. 4: Gate Charge Test Circuit 
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MICROELECTRONICS STH65NO5FI 
N - CHANNEL ENHANCEMENT MODE 
POWER MOS TRANSISTOR 


STH65NO5F 1 50 V < 0.02 Q 
TYPICAL Rosvon) = 0.017 Q 
AVALANCHE RUGGED TECHNOLOGY 
100% AVALANCHE TESTED 

REPETITIVE AVALANCHE DATA AT 100°C 
LOW GATE CHARGE 

HIGH CURRENT CAPABILITY 

175°C OPERATING TEMPERATURE 
VERY LOW Roscon) ISOWATT218 


APPLICATION ORIENTED 
CHARACTERIZATION 


APPLICATIONS 
HIGH CURRENT, HIGH SPEED SWITCHING 
SOLENOID AND RELAY DRIVERS INTERNAL SCHEMATIC DIAGRAM 
REGULATORS 50s 

DC-DC & DC-AC CONVERTERS 

MOTOR CONTROL, AUDIO AMPLIFIERS 
AUTOMOTIVE ENVIRONMENT (INJECTION, 
ABS, AIR-BAG, LAMPDRIVERS, Etc.) 


ABSOLUTE MAXIMUM RATINGS 


STH65N05 STH65NO05FI 


to [Drain Current (continuous) at Te= 25°C | sid Cd) 
are Drain Current (continuous) at Tc = 100 °C 
Insulation Withstand Voltage (DC) ree ee es 


(e) Pulse width limited by safe operating area 
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THERMAL DATA 


Rn amb | Thermal Resistance Junction-ambient Max °C/W 
Rthe-sink | Thermal Resistance Case-sink Typ 
T Maximum Lead Temperature For Soldering Purpose 


AVALANCHE CHARACTERISTICS 

Avalanche Current, Repetitive or Not-Repetitive 

(pulse width limited by T; max, 6 < 1%) 
Single Pulse Avalanche Energy 800 md 
(starting T, = 25 °C, Ip = lar, Vop = 25 V) 
Ear Repetitive Avalanche Energy md 
(pulse width limited by T, max, 6 < 1%) 
IAR Avalanche Current, Repetitive or Not-Repetitive 4 

(Tc = 100 °C, pulse width limited by T, max, 6 < 1%) 


Visrypss |Drain-source In=250pA Ves= 
Breakdown Voltage 
lpss Zero Gate Voltage Vos = Max Rating = ea 
Drain Current (Ves = 0) |Vps = Max Rating x 0.8 T. = 125°C 1000 = 
lass Gate-body oy Ves=+20V + 100 
Current (Vps = 


Gate Threshold Voltage |Vos= Vas_ Ip = 250 pA eae 


Rps(on) {Static Drain-source On |Ves=10V Ip=32.5A 
Resistance Ves=10V Ip=32.5A T.= 100°C 


Ciss Input Capacitance Vos=25V f=1MHz = 2900 

Coss Output Capacitance 1300 

Crss Reverse Transfer 350 
Capacitance 
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ELECTRICAL CHARACTERISTICS (continued) 
SWITCHING ON 


ta(on) Turn-on Time Vpp=40V Inb=65A 70 100 
tr Rise Time = 50 Q Ves=10V 550 750 
(see test circuit, figure 3) 
(di/dt)on |Turn-on Current Slope |Vpp=40V Ip=65A 
Re = 509 Ves=10V 
(see test circuit, figure 5) 


A/us 
Qg Total Gate Charge Vopo=40V Ip=65A Ves=10V 
Qgs Gate-Source Charge 
Qga Gate-Drain Charge 


SWITCHING OFF 


Off-voltage Rise Time |Vpp=40V Ip=65A 170 240 
Fall Time Re=502 Ves=10V 200 280 
Cross-over Time (see test circuit, figure 5) 380 530 


Source-drain Current 
Source-drain Current 
(pulsed) 


Reverse Recovery Isp = 65 A di/dt = 100 A/us 
Time Vop=25V T,= 150°C 
Reverse Recovery (see test circuit, figure 5) 
Charge 
Reverse Recovery 
Current 

(«) Pulsed Pulse duration = 300 us, duty cycle 1.5% 

(e) Pulse width limited by safe operating area 
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Thermal Impedance For TO-218 Thermal Impedance For ISOWATT218 
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Static Drain-source On Resistance 


6C27730 


ese 

Sf | Mesetov | | Tt 

Peele Me We hd ead ale | 

ese ETE Ii Ua 

Elica ee eae ae 

ea ee) 
et | 


5000 =) | f=1MHz ee ae 

ie ee ee ee 

mae ee ere 

eae ae eee ee 

Oe ae ee 
ee ede! 

\J Tee, 
iN he Les] oa) 
ome 


PPE E EE .. 


KF 


0 a ae 30 ar 


Normalized On Resistance vs Temperature 


GC27770 


aE ee ae 
me Slt Ga 
ESERIES 
el Mesa Di TR Te Te eT ies eA 


ae otelal Wide cot ola Arebetr | 

ee a a 0 Ds 
aes eeP Ae 
Pa eabae allies ds ote lei ein 
edt bel ele eet aca lealcs 
Palo deecab kV lee lel ele tc 

Piel Pare 
le tobe bel a 
Fede (cd pee re 
ap D AT] 
rr 

05 LLL 


=90 0 50 100 


OMSON 


50 Vos (V) 


STH65N05/FI 


Turn-on Current Slope Turn-off Drain-source Voltage Slope 
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Fig. 1: Unclamped Inductive Load Test Circuits Fig. 2: Unclamped Inductive Waveforms 
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Fig. 3: Switching Times Test Circuits For Fig. 4: Gate Charge Test Circuit 
Resistive Load 
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Fig. 5: Test Circuit For Inductive Load Switching 
And Diode Reverse Recovery Time 
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N - CHANNEL ENHANCEMENT MODE 
POWER MOS TRANSISTOR 


[ave | vess [Rosen [ 
STH65NO6FI 60 V < 0.02 0 37 A 
TYPICAL Rpsjon) = 0.017 Q 

AVALANCHE RUGGED TECHNOLOGY 

100% AVALANCHE TESTED 

REPETITIVE AVALANCHE DATA AT 100°C 
LOW GATE CHARGE 

HIGH CURRENT CAPABILITY 

175°C OPERATING TEMPERATURE 

VERY LOW Rps(on) ISOWATT218 


APPLICATION ORIENTED 
CHARACTERIZATION 


APPLICATIONS 
HIGH CURRENT, HIGH SPEED SWITCHING 
SOLENOID AND RELAY DRIVERS INTERNAL SCHEMATIC DIAGRAM 
REGULATORS ais 

DC-DC & DC-AC CONVERTERS 

MOTOR CONTROL, AUDIO AMPLIFIERS 
AUTOMOTIVE ENVIRONMENT (INJECTION, 
ABS, AIR-BAG, LAMPDRIVERS, Etc.) 


ABSOLUTE MAXIMUM RATINGS 


Symbol Parameter Value 
STH65N06 STH65NO6FI 


| Vos |Drain-source Voltage (Ves=0) | 
Voss _|Drain- gate Voltage (Res= 20K) —=~=S~=~*~Y*=C“‘C;CSCS!™W™#COO™#CO#CO#COC#*d*;C«CS 
Gate-source Voltage + 20 

we 


lom(e) |Drain Current (pulsed) 260 


(e) Pulse width limited by safe operating area 
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THERMAL DATA 


| Riny-case | Thermal Resistance Junction-case Max 


Rthy-amb | Thermal Resistance Junction-ambient Max 
Rthe-sink | Thermal Resistance Case-sink Typ 
Maximum Lead Temperature For Soldering Purpose 


AVALANCHE CHARACTERISTICS 
lAR Avalanche Current, Repetitive or Not-Repetitive 65 A 
(pulse width limited by T; max, 6 < 1%) 
Eas Single Pulse Avalanche Energy 20 mJ 
(starting T, = 25 °C, Ip = lar, Vop = 25 V) 
; 
41 A 


i 
Ear Repetitive Avalanche Energy 1 
(pulse width limited by T,; max, 6 < 1%) 
Avalanche Current, Repetitive or Not-Repetitive 
(Tc = 100 °C, pulse width limited by T, max, 5 < 1%) 
ELECTRICAL CHARACTERISTICS (Tease = 25 °C unless otherwise specified) 
OFF 
Symbol Parameter Test Conditions 
Viprypss_ |Drain-source Ip=250 nA Ves=0 
Breakdown Voltage 
Ipss Zero Gate Voltage Vos = Max Rating 
Drain Current (Vas = 0) | Vps = Max Rating x 0.8 T.= 125°C 


lass Gate-body Leakage Ves=+t20V 
Current (Vps = 0) 


ON (+) 
Gate Threshold Voltage |Vos = Ves_ Ip = 250 nA 


Rpsion) |Static Drain-source On |V@s=10V Ip=32.5A 0.017 
Resistance Ves=10V Ip=32.5A Te = 100°C 
ID(on) On State Drain Current |Vps > !p(on) X Ros(on)max 65 
Ves=10V 


lAR 


DYNAMIC 
Symbol Test Conditions 


Qis (*) | Forward Vos > Ip(on) X Ros(on)max Ip = 32.5 A 
Transconductance 


Min. 
18 
Ciss | Input Capacitance Vps=25V f=1MHz Ves=0 a 2200 | 2900 | pF 


Coss Output Capacitance 950 1300 pF 
Crss Reverse Transfer 250 350 pF 
Capacitance 
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STH65N06/FI 


ELECTRICAL CHARACTERISTICS (continued) 
SWITCHING ON 


ta(on) Turn-on Time Voo=40V IpD=65A 70 100 
tr Rise Time AC 50 Q Ves =10V 550 750 
(see test circuit, figure 3) 
(di/dt)on |Turn-on Current Slope |Vpp=40V Ip=65A 185 A/Us 
peer Ves =10V 
(see test circuit, figure 5) 
8 


Total Gate Charge Vpp=40V lIp=65A Ves=10V 6 95 nc 
Gate-Source Charge 15 nC 
Gate-Drain Charge 27 nC 


g 
Qgs 
Qgu 


SWITCHING OFF 


[Symbol | Parameter | ‘Test Conditions _—_—| Min. | Typ. | Max. | Unit 


tr(voff) Off-voltage Rise Time |Vpp=40V Ip=65A 170 240 
tt Fall Time Re=502 Ves=10V 200 280 
te Cross-over Time (see test circuit, figure 5) 380 530 


SOURCE DRAIN DIODE 


Symbol | Perometer [Test Consors [ins | yp. [ ox [Unit 


Isp Source-drain Current 65 
Ispm(e) |Source-drain Current 260 
(pulsed) 


trr Reverse Recovery Isp = 65 A di/dt = 100 A/us 
Time Vpp=25V T,=150°C 
Reverse Recovery (see test circuit, figure 5) 
Charge 

Reverse Recovery 
Current 


Qi 


(+) Pulsed. Pulse duration = 300 us, duty cycle 1.5 % 
(¢) Pulse width limited by safe operating area 
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Thermal Impedance For TO-218 
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Transconductance 
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Turn-on Current Slope 


di /dt G6C27780 


Cross-over Time 
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Turn-off Drain-source Voltage Slope 
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Fig. 1: Unclamped Inductive Load Test Circuits Fig. 2: Unclamped Inductive Waveforms 
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Fig. 3: Switching Times Test Circuits For Fig. 4: Gate Charge Test Circuit 
Resistive Load 
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Fig. 5: Test Circuit For Inductive Load Switching 
And Diode Reverse Recovery Time 
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fq, SGS-THOMSON = =—sSTH75NOG/FI 
7 wicroztecrromes STW75NO06 


N - CHANNEL ENHANCEMENT MODE 
POWER MOS TRANSISTOR 


TYPE | Voss_| Rosier | to | 


STH75NO06 60 V < 0.0140 75 A 
STH75NO6FI 60 V < 0.0140 48 A 
STH75N06 60 V < 0.014 2 TOA 


TYPICAL Rpsion) = 0.011 
AVALANCHE RUGGED TECHNOLOGY 
100% AVALANCHE TESTED 

REPETITIVE AVALANCHE DATA AT 100°C 
LOW GATE CHARGE 

VERY HIGH CURRENT CAPABILITY 
175°C OPERATING TEMPERATURE 
APPLICATION ORIENTED 
CHARACTERIZATION ISOWATT218 


APPLICATIONS 

HIGH CURRENT, HIGH SPEED SWITCHING 
SOLENOID AND RELAY DRIVERS INTERNAL SCHEMATIC DIAGRAM 
REGULATORS D (2) 

DC-DC & DC-AC CONVERTERS 

MOTOR CONTROL 

AUTOMOTIVE ENVIRONMENT (INJECTION, 
ABS, AIR-BAG, Etc.) 


ABSOLUTE MAXIMUM RATINGS 


Symbol Parameter Value Unit 
STW/STH75N06 STH75NO6FI 


V 


Drain- gate Voltage (Res = 20 kQ) 
GS 
( 


| In| Drain Current (continuous) at T. = 25 °C 
i wes 


S$ 
as 
to [Drain Current (continuous) atT-= 100°C | «ss 
F iow(s) [Drain Current (pulses) SSSC*dSCSCSCi 
Pei [Total Dissipation at Te=25° —=S~*~=SC*‘“‘éaOSSC*dSCS*~‘iO~*«d;SCOW 
[—Joerating Factor SSSC~—C~—sSC‘ CSCC CP 
[Vigo [Insulation Withstand Voltage (0) S| = «dC 
Max. Operating Junction Temperature 


(e) Pulse width limited by safe operating area 
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STH75N06/FI STW75N06 


THERMAL DATA 


Thermal Resistance Junction-ambient Max 
Thermal Resistance Case-sink Typ 
Maximum Lead Temperature For Soldering Purpose 


Rthj-amb 
Rthe-sink 


AVALANCHE CHARACTERISTICS 


lAR Avalanche Current, Repetitive or Not-Repetitive 
(pulse width limited by T, max, 5 < 1%) 


Eas Single Pulse Avalanche Energy 
(starting T, = 25 °C, Ip = lan, Vop = 25 V) 


Ear Repetitive Avalanche Energy 
(pulse width limited by T, max, 6 < 1%) 


lAR Avalanche Current, Repetitive or Not-Repetitive 
(Tc = 100 °C, pulse width limited by T, max, 5 < 1%) 


ELECTRICAL CHARACTERISTICS (Tcase = 25 °C unless otherwise specified) 
OFF 


Symbol Parameter Test Conditions | Min. | 
Viprypss_ |Drain-source Ip=250uA Ves=0 
Breakdown Voltage 
lpss Zero Gate Voltage Vos = Max Rating 
Drain Current (Vas = 0) |Vps = Max Rating x 0.8 Te= 125°C 
lass Gate-body Leakage Ves=+20V 
Current (Vos = 0) 
ON (*) 


Gate Threshold Voltage|Vps= Ves Ip= 250 uA 


Rosion) {Static Drain-source On |Veas=10V Ip=40A 
Resistance Ves=10V Ip=40A Te = 100°C 
Ip(on) +=|On State Drain Current |Vps > Ip(on) X Rosyon)max 75 
Ves=10V 


DYNAMIC 


Ots (*) |Forward Vos > Ip(on) X Ros(on)max IDp=40A 
Transconductance 


Ciss Input Capacitance Vos=25V f=1MHz Ves=0 
Coss Output Capacitance 
Crss Reverse Transfer 

Capacitance 


Typ. | Max. | Unit | 


il ne 


4000 | 5200 | pF 
1800 | 2300 | pF 
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ELECTRICAL CHARACTERISTICS (continued) 
SWITCHING ON 


ta(on) Turn-on Time Vop=25V Ip=40A 190 270 ns 
tr Rise Time ies = 500 Ves=10V 900 1300 ns 
(see test circuit, figure 3) 
(di/dt)on |Turn-on Current Slope |Vpp=40V Ip=75A A/us 
Re=50902 . Ves=10V 
(see test circuit, figure 5) 
Total Gate Charge Vop=25V Ip=40A Ves=10V oS 
a Gate-Source Charge 
Qga Gate-Drain Charge 


SWITCHING OFF 


trvort) |Off-voltage Rise Time |Vpp=40V Ip=75A 400 550 ns 
tr Fall Time Re = 509 Ves =10V 300 420 ns 
te Cross-over Time (see test circuit, figure 5) 650 900 ns 


SOURCE DRAIN DIODE 


[Symbot [Parameter | Test Gonditions | Win. | Typ. | Max. | Unit 


5 Source-drain Current 75 A 
Ispu(e Source-drain Current 300 A 
(pulsed) 


trr Reverse Recovery Isp =75A_ di/dt = 100 A/us 
Time Vpp =35V~ T,=150°C 
Reverse Recovery (see test circuit, figure 5) 
Charge 

Reverse Recovery 
Current 
(«) Pulsed: Pulse duration = 300 us, duty cycle 1.5 % 
(e) Pulse width limited by safe operating area 
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Safe Operating Areas For TO-218 and TO-247 Safe Operating Areas For ISOWATT218 
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Turn-on Current Slope Turn-off Drain-source Voltage Slope 


dv /dt 
(V/ns) 
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Fig. 1: Unclamped Inductive Load Test Circuits Fig. 2: Unclamped Inductive Waveforms 
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Fig. 3: Switching Times Test Circuits For Fig. 4: Gate Charge Test Circuit 
Resistive Load 
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Fig. 5: Test Circuit For Inductive Load Switching 
And Diode Reverse Recovery Time 
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MICROELECTRONICS STW80N05 
N - CHANNEL ENHANCEMENT MODE 
POWER MOS TRANSISTOR 


STH80N05 50 V < 0.012 Q 80A 


STH80NO5F! 50 V < 0.012 Q 52 A 
STW80N05 50 V < 0.012 2 80 A 


TYPICAL Rosjon) = 0.011 Q 

AVALANCHE RUGGED TECHNOLOGY 
100% AVALANCHE TESTED 

REPETITIVE AVALANCHE DATA AT 100°C 
LOW GATE CHARGE 

VERY HIGH CURRENT CAPABILITY 
175°C OPERATING TEMPERATURE 
APPLICATION ORIENTED 
CHARACTERIZATION 


APPLICATIONS 

HIGH CURRENT, HIGH SPEED SWITCHING 
SOLENOID AND RELAY DRIVERS INTERNAL SCHEMATIC DIAGRAM 
REGULATORS 

DC-DC & DC-AC CONVERTERS 

MOTOR CONTROL 

AUTOMOTIVE ENVIRONMENT (INJECTION, 
ABS, AIR-BAG, Etc.) 


ABSOLUTE MAXIMUM RATINGS 


Symbol Parameter 
STW/STH80N05 STH80NO05FI 


(e) Pulse width limited by safe operating area 
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THERMAL DATA 


| Rihy-case_| Thermal Resistance Junction-case Max 


Rth)-amb |Thermal Resistance Junction-ambient Max 30 °C/W 
Rthe-sink |Thermal Resistance Case-sink Typ 
T Maximum Lead Temperature For Soldering Purpose 


AVALANCHE CHARACTERISTICS 


IAR 
AS 
AR 

IAR 


70 
(pulse width limited by T, max, 6 < 1%) Ce | 
fall 
E Repetitive Avalanche Energy 200 

(pulse width limited by T, max, 6 < 1%) 
ea ee oA 


ELECTRICAL CHARACTERISTICS (Tcase = 25 °C unless otherwise specified) 
OFF 


| ee Current, Repetitive or Not-Repetitive 4 A 
Single Pulse Avalanche Energy mJ 

(starting T, = 25 °C, Ip = lar, Vop = 25 V) 
aw i. 2 i. 
A 


Avalanche Current, Repetitive or Not-Repetitive 
(Tc = 100 °C, pulse width limited by T, max, 5 < 1%) 


Vipryoss |Drain-source Ipb=250 nA Ves=0 50 
Breakdown Voltage 
loss Zero Gate Voltage Vos = Max Rating 250 uA 
Drain Current (Ves = 0) |Vps = Max Rating x 0.8 Te = 125°C 1000 WA 
lass Gate-body Leakage Ves=+t20V 
Current (Vps = 0) 


ON («) 
( 


2 
25 


Gate Threshold Voltage|Vps= Ves Ip= 250 nA 
Ros(on) {Static Drain-source On |Vas=10V Ip=40A 
Resistance Ves=10V Ip=40A TT. = 100°C 
ID(on) On State Drain Current |Vps > Ib(on) X Ros(on)max 
Ves=10V 


DYNAMIC 


Ots (*) Forward Vos > ID(on) X Rpsion)max Ip =40A 
Transconductance 


Ciss Input Capacitance Vos=25V f=1MHz Ves=0 
Coss Output Capacitance 
Crss Reverse Transfer 

Capacitance 


4000 | 5200 | pF 
1800 | 2300 | pF 
500 | 650 | pF 
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ELECTRICAL CHARACTERISTICS (continued) 
SWITCHING ON 


en Turn-on Time Vop=25V ln=40A 190 270 
Rise Time = = 50Q2 Ves=10V 900 1300 
(see test circuit, figure 3) 
(di/dt)on |Turn-on Current Slope |Vpp=40V Ip=80A A/us 
Re = 50 Q Ves=10V 
(see test circuit, figure 5) 


Qg Total Gate Charge Von =25V Ip=40A Ves=10V S 180 
Gate-Source Charge 
Gate-Drain Charge 


SWITCHING OFF 


[Symbol | Parameter | Test Conditions | win. | Typ. | Max. | Unit 


trvotty) |Off-voltage Rise Time |Vpp=40V_ Ip=80A 450 600 ns 
tr Fall Time Rgoe=502 Ves=10V 350 480 ns 
te Cross-over Time (see test circuit, figure 5) 700 950 ns 


SOURCE DRAIN DIODE 


Pee ee _—_| een Poe Pa a 


Isp Source-drain Current 80 
Ispm(*) |Source-drain Current 320 
(pulsed) 
trr 


Reverse Recovery a =80A_ di/dt = 100 A/us 
Time Vpop=35V T,=150°C 
Reverse Recovery (see test circuit, figure 5) 
Charge 

Reverse Recovery 
Current 
(x) Pulsed: Pulse duration = 300 us, duty cycle 15% 
(e) Pulse width limited by safe operating area 


Qr 
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Thermal Impedance For TO-218 and TO-247 
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Static Drain-source On Resistance 
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Fig. 1: Unclamped Inductive Load Test Circuits Fig. 2: Unclamped Inductive Waveforms 
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Fig. 3: Switching Times Test Circuits For Fig. 4: Gate Charge Test Circuit 
Resistive Load 
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Fig. 5: Test Circuit For Inductive Load Switching 
And Diode Reverse Recovery Time 
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SF MICROELECTRONICS STHV82FI 


N - CHANNEL ENHANCEMENT MODE 
POWER MOS TRANSISTOR 


TYPE | Voss_| Rosin | to 
STHV82 800 V <2 5.5 A 
STHV82F] 800 V <2Q 3.6 A 
TYPICAL Rosvon) = 1.65 Q 

AVALANCHE RUGGED TECHNOLOGY 
100% AVALANCHE TESTED 

REPETITIVE AVALANCHE DATA AT 100°C 
LOW INPUT CAPACITANCE 

LOW GATE CHARGE 


APPLICATION ORIENTED 
CHARACTERIZATION ISOWATT218 


APPLICATIONS 

a» HIGH CURRENT, HIGH SPEED SWITCHING 
» SWITCH MODE POWER SUPPLIES (SMPS) 
a CONSUMER AND INDUSTRIAL LIGHTING 


DC-AC INVERTERS FOR WELDING INTERNAL SCHEMATIC DIAGRAM 
EQUIPMENT AND UNINTERRUPTIBLE so 
POWER SUPPLY (UPS) 


ABSOLUTE MAXIMUM RATINGS 
ii ae 
wt 


1.2 


) 
Pier [Tota Dissipation at T= 25° SSCS~=~wSC‘“‘CSC* 
a Derating Factor 
[Viso [Insulation Withstand Votage (00) =i] SS SS*dYSSCOSC*dtC = 


(e) Pulse width limited by safe operating area 
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THERMAL DATA 


T0218 
| Reny-case_|Thermal Resistance Junction-case Max 


Rthj-amb |Thermal Resistance Junction-ambient Max 
Rthe-sink |Thermal Resistance Case-sink Typ 
Maximum Lead Temperature For Soldering Purpose 


AVALANCHE CHARACTERISTICS 

IAR Avalanche Current, Repetitive or Not-Repetitive 5.5 
(pulse width limited by T, max, 6 < 1%) 

Eas Single Pulse Avalanche Energy 320 
(starting T, = 25 °C, Ip = lar, Vop = 50 V) 

Ear Repetitive Avalanche Energy 16 
(pulse width limited by T, max, 5 < 1%) 

) 


[Unit | 
A 


IAR Avalanche Current, Repetitive or Not-Repetitive 
(Tc = 100 °C, pulse width limited by T; max, 8 < 1% 


OFF 


Viprypss |Drain-source Ipb=250 nA Ves=0 800 
Breakdown Voltage 


Ipss Zero Gate Voltage Vos = Max Rating 
Drain Current (Ves = 0) |Vps = Max Rating x 0.8 T.e= 125°C 


lass Gate-body Leakage Ves=+20V 
Current (Vps = 0) 
ON (*) 


Symbol Test Conditions . 
Gate Threshold Voltage|Vps= Vas Ip=250 nA 2 4 


Rps(on) |Static Drain-source On |Vas=10V_ Ip=2.5A 1.65 2 
Resistance Ves=10V Ip=2.5A Te = 100°C 4 
ID(on) On State Drain Current |Vps > Ipion) X Roson)max 5.5 
Ves=10V 
DYNAMIC 


Ofs (*) Forward Vos > ID(on) X Rosvon)max IDpD=2.5A 2 4 S 
Transconductance 


Ciss Input Capacitance Vpos=25V f=1MHz Ves=0 1190 | 1450 pF 
Coss Output Capacitance 165 200 pF 


Crss Reverse Transfer 70 85 pF 
Capacitance 
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ELECTRICAL CHARACTERISTICS (continued) 
SWITCHING ON 


Symbol Test Conditions 


ta(on) Turn-on Time Vop=400V Ip=2.5A 50 65 
tr Rise Time Re = 50 Ves =10V 85 105 
(see test circuit, figure 3) 


(di/dt)on |Turn-on Current Slope |Vpp=640V Ip=5.5A 
Re = 509 Ves =10V 
(see test circuit, figure 5) 


Qg Total Gate Charge Vpp=500V Ipb=6A Ves=i10V 
Qgs Gate-Source Charge 
Qgd Gate-Drain Charge 


SWITCHING OFF 


trvotty) |Off-voltage Rise Time |Vpp=640V Ip=5.5A 120 150 ns 
tt Fall Time Re=50Q2 Ves=10V 30 40 ns 


tc Cross-over Time (see test circuit, figure 5) 160 200 ns 


SOURCE DRAIN DIODE 


Pre rae, | excess ae Te a 


an Source-drain Current 5.5 
Ispm(e Source-drain Current 20 
(pulsed) 


Reverse Recovery a =5.5A_ di/dt = 100 A/us 
Time Vpp =80V T,= 150°C 
Reverse Recovery (see test circuit, figure 5) 
Charge 

Reverse Recovery 
Current 


2 Pulsed: Pulse duration = 300 us, duty cycle 15% 
e) Pulse width limited by safe operating area 


Safe Operating Areas For TO-218 Safe Operating Areas For ISOWATT218 
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Thermal Impedeance For TO-218 
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Turn-on Current Slope 


Cross-over Time 
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Fig. 1: Unclamped Inductive Load Test Circuits Fig. 2: Unclamped Inductive Waveforms 
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Fig. 3: Switching Times Test Circuits For Fig. 4: Gate Charge Test Circuit 
Resistive Load 
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Fig. 5: Test Circuit For Inductive Load Switching 
And Diode Reverse Recovery Time 
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ky SGS-THOMSON STHV102 


MICROELECTRONICS STHV102FI 
N - CHANNEL ENHANCEMENT MODE 
POWER MOS TRANSISTOR 


[wre [vows | Rosen | 
STHV102FI 1000 V <3.50 2.6A 
TYPICAL Rps(on) = 3.1 

AVALANCHE RUGGED TECHNOLOGY 

100% AVALANCHE TESTED 

REPETITIVE AVALANCHE DATA AT 100°C 
LOW INPUT CAPACITANCE 

LOW GATE CHARGE 


APPLICATION ORIENTED 
CHARACTERIZATION 


TO-218 ISOWATT218 


APPLICATIONS 
» HIGH CURRENT, HIGH SPEED SWITCHING 
» SWITCH MODE POWER SUPPLIES (SMPS) 
a CONSUMER AND INDUSTRIAL LIGHTING 
» DC-AC INVERTERS FOR WELDING INTERNAL SCHEMATIC DIAGRAM 
EQUIPMENT AND UNINTERRUPTIBLE D (2) 
POWER SUPPLY (UPS) 


ABSOLUTE MAXIMUM RATINGS 


Symbol Parameter 
STHV102 


Drain-source Voltage (Ves = 0) 
Drain- gate Voltage (Res = 20 kQ) 


Ves 


Storage Temperature -65 to 150 


(e) Pulse width limited by safe operating area 
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THERMAL DATA 


| Rihj-case [Thermal Resistance Junction-case Max 0.83 


Rthj-amb |Thermal Resistance Junction-ambient Max 30 °C/W 
Rthe-sink | Thermal Resistance Case-sink Typ 
T Maximum Lead Temperature For Soldering Purpose 


AVALANCHE CHARACTERISTICS 


Avalanche Current, Repetitive or Not-Repetitive 4.2 
(pulse width limited by Tj max, 6 < 1%) 

E Single Pulse Avalanche Energy 180 
(starting T, = 25 °C, Ip = lar, Von = 25 V) 


IAR 
AS 
AR 
(pulse width limited by T, max, 6 < 1%) 
IAR 
ELECTRICAL CHARACTERISTICS (Tcase = 25 °C unless otherwise specified) 


er Avalanche Current, Repetitive or Not-Repetitive 
O 


A 
md 
mJ 

A 


(Tc = 100 °C, pulse width limited by T, max, 5 < 1%) 


Symbol 


FF 
Visryoss_ |Drain-source In= 250 uA Ves=0 
Breakdown Voltage 
Ipss Zero Gate Voltage Vos = Max Rating 
Drain Current (Ves = 0) | Vos = Max Rating x 0.8 T.= 125°C 


lass Gate-body Leakage Ves=+20V 
Current (Vps = 0) 


ON (*) 
Symbol Test Conditions 
Gate Threshold Voltage|Vos= Ves Ip = 250 pA 2 


Rpsion) |Static Drain-source On |Vas=10V Ib=2A 3.1 
Resistance Ves=10V Ip=2A Te. = 100°C 
ID(on) On State Drain Current |Vps > Ib(ony X Rosion)max 4.2 
Ves=10V 


DYNAMIC 
1230 | 1500 pF 
165 200 pF 
70 85 pF 


Symbol Test Conditions 


Ots (*) Forward Vos > Ip(on) X Ros(on)max Ip=2A 
Transconductance 


Ciss Input Capacitance Vos=25V f=1MHz Ves=0 
Coss Output Capacitance 
Crss Reverse Transfer 

Capacitance 
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ELECTRICAL CHARACTERISTICS (continued) 
SWITCHING ON 


Symbol Test Conditions 


ta(on) Turn-on Time Vpp=800V Ip=2A 
tr Rise Time Re = 50 Q Ves =10V 
(see test circuit, figure 3) 


(di/dt)on |Turn-on Current Slope |Vpp=800V Ip=4A 
a ae Ves = 10 V 
(see test circuit, figure 5) 


Qg, Total Gate Charge Vopo = 800 V Ip=4A Ves=10V 
Qgs Gate-Source Charge 
Qga Gate-Drain Charge 


SWITCHING OFF 


[Symbot | Parameter [ Test Conditions| Win. | Typ. | Max. | Unit 


trvort) |Off-voltage Rise Time |Vpp=800V Ip=4A 100 
tt Fall Time Re = 502 Ves=10V 
tc Cross-over Time (see test circuit, figure 5) 


SOURCE DRAIN DIODE 


or tng, | fas setues ee Fo 


Isp Source-drain Current 4.2 
Ispm(e) |Source-drain Current 16 
(pulsed) 


trr Reverse Recovery Isp = 4.2 A di/dt = 100 A/us 
Time Vpp=100V_ T,= 150°C 
Reverse Recovery (see test circuit, figure 5) 
Charge 

Reverse Recovery 
Current 
(x) Pulsed’ Pulse duration = 300 ps, duty cycle 1.5% 
(e) Pulse width limited by safe operating area 
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Safe Operating Areas For TO-218 Safe Operating Areas For ISOWATT218 
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Thermal Impedeance For TO-218 
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Thermal Impedance For ISOWATT218 
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Transconductance 
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Gate Charge vs Gate-source Voltage 
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Static Drain-source On Resistance 
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Turn-on Current Slope 
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Fig. 1: Unclamped Inductive Load Test Circuits Fig. 2: Unclamped Inductive Waveforms 
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Fig. 3: Switching Times Test Circuits For Fig. 4: Gate Charge Test Circuit 
Resistive Load 
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Fig. 5: Test Circuit For Inductive Load Switching 
And Diode Reverse Recovery Time 
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{ SGS-THOMSON 
SF iiCROELECTRONICS STK2N50 


N - CHANNEL ENHANCEMENT MODE 
POWER MOS TRANSISTOR 


[we [voce | Rowen | 


TYPICAL Rogcon) = 4.6 Q , 
AVALANCHE RUGGED TECHNOLOGY \ 


NN 


100% AVALANCHE TESTED 

REPETITIVE AVALANCHE DATA AT 100°C 
APPLICATION ORIENTED 
CHARACTERIZATION 


APPLICATIONS 

» HIGH CURRENT, HIGH SPEED SWITCHING SOT-82 

=» SWITCH MODE POWER SUPPLIES (SMPS) 

a» CHOPPER REGULATORS, CONVERTERS, 
MOTOR CONTROL, LIGHTING FOR 
INDUSTRIAL AND CONSUMER 
ENVIRONMENT 


SOT-194 
(option) 


INTERNAL SCHEMATIC DIAGRAM 


D (2) 


ABSOLUTE MAXIMUM RATINGS 


Drain- gate Voltage (Ras = 20 kQ) 500 
aoa Drain Current (continuous) at Tc = 25 °C 
lo _[Drain Current (continuous) atTe= 100°C | —SS~—iRSSSSSCS~*~dC CS 
Towle) [Drain Current(puised) SS SSSC*dSCCt‘“‘“CSCSCSSCOOCOC~*~‘“‘“RCAC 
P_[Derating Factor SSC~=<“~*~“*~*~sSCSC“‘“COCS*MSOCOCOC#COCC#Cd‘#WWAG 

Max. Operating Junction Temperature 


(e) Pulse width limited by safe operating area 
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THERMAL DATA 


Rthy-case | Thermal Resistance Junction-case Max 
Rth)-amb |Thermal Resistance Junction-ambient Max 


Rthj-amb |Thermal Resistance Case-sink Typ 
Maximum Lead Temperature For Soldering Purpose 


AVALANCHE CHARACTERISTICS 


IAR Avalanche Current, Repetitive or Not-Repetitive 
(pulse width limited by Tj max, 6 < 1%) 
Eas Single Pulse Avalanche Energy 
(starting T, = 25 °C, Ip = lar, Vop = 50 V) 
Ear Repetitive Avalanche Energy 
(pulse width limited by T, max, 6 < 1%) 
lAR Avalanche Current, Repetitive or Not-Repetitive 
(Tc = 100 °C, pulse width limited by Tj max, 5 < 1%) 


ELECTRICAL CHARACTERISTICS (Tcase = 25 °C unless otherwise specified) 
OFF 


Symbol Parameter Test Conditions | Min. | Typ. | 
Vipr)pss_ | Drain-source Ipb=250 nA Ves=0 500 
Breakdown Voltage 
Ipss Zero Gate Voltage Vos = Max Rating 250 LA 
Drain Current (Vas = 0) |Vps = Max Rating x 0.8 Te = 125°C 1000 nA 
less Gate-body Leakage Ves=+20V 
Current (Vps = 0) 


2 
20 
1.5 
1.2 


A 
mJ 
mJ 

A 


Static Drain-source On 
Resistance 


DYNAMIC 
[Symboi [Parameter [Test conditions| Win. | Typ. | Wax. | Unit 


Gis (*) | Forward Vos > Ip(on) X Ros(onymax Ip=1A 0.65 1 S 
Transconductance 


Ciss Input Capacitance Vops=25V f=1MHz Ves=0 200 270 pF 
Coss Output Capacitance 35 50 pF 


Crss Reverse Transfer 12 18 pF 
Capacitance 
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STK2N50 


ELECTRICAL CHARACTERISTICS (continued) 
SWITCHING ON 


Turn-on Time Vpp=200V Ip=1A 
Rise Time Re = 509 Ves=10V 
(see test circuit, figure 3) 


Turn-on Current Slope |Vpp=400V Ip=2A 


Rg =509 Ves =10V 

(see test circuit, figure 5) 
Total Gate Charge Vop=400V Ip=2A Veas=10V 
Gate-Source Charge 
Gate-Drain Charge 


SWITCHING OFF 


Symbol Test Conditions 


trvott) |Off-voltage Rise Time |Vpp=400V Ip=2A 
tt Fall Time Rge=5092 Ves=10V 
tc Cross-over Time (see test circuit, figure 5) 


SOURCE DRAIN DIODE 


Symbol Test Conditions 


ae Source-drain Current 
Ispm(* Source-drain Current 
(pulsed) 
[Forward On Voltage On [Forward On Voltage Isp =2A Ves =0 


Reverse Recovery Isp = 2A di/dt = 100 A/us 
Time Vpp=100V T,=150°C 
Reverse Recovery (see test circuit, figure 5) 
Charge 

Reverse Recovery 

Current 


*) Pulsed: Pulse duration = 300 us, duty cycle 1.5% 
e) Pulse width limited by safe operating area 


Safe Operating Area Thermal Impedance 
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Derating Curve 
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Switching Safe Operating Area 


GC21620 


Mot Te Se a ET 
pee yea ole IE Jas Rg 800 | 
ia 
BEBE eae Es ue 
cM steele eas the MEAS 


0 100 200 300 400 500 Vps(V) 


Source-drain Diode Forward Characteristics 


Fig. 1: Unclamped Inductive Load Test Circuits 
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Accidental Overload Area 
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Fig. 2: Unclamped Inductive Waveforms 
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Fig. 3: Switching Times Test Circuits For Fig. 4: Gate Charge Test Circuit 
Resistive Load 
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Fig. 5: Test Circuit For Inductive Load Switching 
And Diode Recovery Times 
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N - CHANNEL ENHANCEMENT MODE 
POWER MOS TRANSISTOR 


[ave [Wess | Rowen | to 


TYPICAL Rosg(on) = 5.7 Q 
AVALANCHE RUGGED TECHNOLOGY 
100% AVALANCHE TESTED 

REPETITIVE AVALANCHE DATA AT 100°C 
APPLICATION ORIENTED 
CHARACTERIZATION 


APPLICATIONS 

a» HIGH CURRENT, HIGH SPEED SWITCHING 

» SWITCH MODE POWER SUPPLIES (SMPS) 

» CHOPPER REGULATORS, CONVERTERS, 
MOTOR CONTROL, LIGHTING FOR 
INDUSTRIAL AND CONSUMER 
ENVIRONMENT 


SOT-194 
(option) 


INTERNAL SCHEMATIC DIAGRAM 


D (2) 


ABSOLUTE MAXIMUM RATINGS 


(e) Pulse width limited by safe operating area 
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THERMAL DATA 


Thermal Resistance Junction-case Max 
Thermal Resistance Junction-ambient Max 
Thermal Resistance Case-sink Typ 
Maximum Lead Temperature For Soldering Purpose 


Rthj-case 
Rthy-amb 
Rthj-amb 
Ti 


AVALANCHE CHARACTERISTICS 


Avalanche Current, Repetitive or Not-Repetitive 
(pulse width limited by Tj; max, 5 < 1%) 


Single Pulse Avalanche Energy 
Staring Tj = 25 °C, Ip = lar, Vop = 25 V) 


(pulse width limited by T,; max, 5 < 1%) 


Avalanche Current, Repetitive or Not-Repetitive 
(Tc = 100 °C, pulse width limited by T, max, 5 < 1%) 


aaa CHARACTERISTICS (Tcase = 25 °C unless otherwise specified) 


Symbol Test Conditions 

Vipryoss_ |Drain-source Ipb=250nA Ves= 
Breakdown Voltage 

Ipss Zero Gate Voltage Vos = Max Rating 
Drain Current (Ves = Vos = Max Rating x 0.8 Te = 125°C 

lass Gate-body ae Ves=+20V 
Current (Vps = 0) 

ON (*) 


p [Max [ Unit 
ies |SieTwestu vie nanan weatona ea fe fv 


Rpsion) |Static Drain-source On |Vas=10V Ip=1A 
Resistance Ves=10V Ip=1A Te= 100°C 
D(on) On State Drain Current |Vps > ID(on) X Rps(on) )max 
Vas=10V 


DYNAMIC 


Ors ( Forward ee > Ip(on) X Ros(on)max 
Transconductance 


Ciss Input Capacitance Vos=25V f=1MHz Ves= 200 270 

Output Capacitance 35 50 i 
Reverse Transfer 12 18 pF 
Capacitance 


< 


eee) 
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ELECTRICAL CHARACTERISTICS (continued) 
SWITCHING ON 


[Symbor [Parameter [Test Conditions | Win. | Typ. | Max. | Unit 


Turn-on Time Vpop=200V Ip=1A 35 48 
85 115 


Rise Time Re = 50 Ves=10V 
(see test circuit, figure 3) 
Vpp= 400 V Ip=2A 

Re = 509 Ves=10V 
(see test circuit, figure 5) 


Vpp = 400 VV Ip=2A Ves=10V 


Turn-on Current Slope 


Total Gate Charge 
Gate-Source Charge 
Gate-Drain Charge 


SWITCHING OFF 


Symbol ae ee ee ee ee 


trvotty) |Off-voltage Rise Time |Vpp=400V Ip=2A 
tf Fall Time Re=502 Ves=10V 
te Cross-over Time (see test circuit, figure 5) 


SOURCE DRAIN DIODE 


[Symbol | Parameter Test Conditions | win. | Typ. | Wax. | Unit 


Isp Source-drain Current cer, A 
Ispm(e) |Source-drain Current 6.8 A 
(pulsed) 


Reverse Recovery Isp =2A_ di/dt = 100 A/us 
Time Vpp=100V_ T,= 150°C 
Reverse Recovery (see test circuit, figure 5) 
Charge 

Reverse Recovery 
Current 


(«) Pulsed: Pulse duration = 300 ps, duty cycle 1.5 % 
() Pulse width limited by safe operating area 


Safe Operating Area 
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Derating Curve Output Characteristics 
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Capacitance Variations Normalized Gate Threshold Voltage vs 
Temperature 
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Switching Safe Operating Area Accidental Overload Area 
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Fig. 3: Switching Times Test Circuits For Fig. 4: Gate Charge Test Circuit 
Resistive Load 
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Fig. 5: Test Circuit For Inductive Load Switching 
And Diode Recovery Times 
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N - CHANNEL ENHANCEMENT MODE 
POWER MOS TRANSISTOR 


[awe [Voss | Rosen [ 


TYPICAL Rog(on) = 5 Q 

AVALANCHE RUGGED TECHNOLOGY 
100% AVALANCHE TESTED 

REPETITIVE AVALANCHE DATA AT 100°C 
LOW INPUT CAPACITANCE 

LOW GATE CHARGE 

APPLICATION ORIENTED 
CHARACTERIZATION 


SOT-82 SOT-194 


APPLICATIONS (option) 


«» HIGH CURRENT, HIGH SPEED SWITCHING 
» SWITCH MODE POWER SUPPLIES (SMPS) 
» CONSUMER AND INDUSTRIAL LIGHTING 


| INTERNAL SCHEMATIC DIAGRAM 


' D (2) 


ABSOLUTE MAXIMUM RATINGS 


Drain- gate Voltage (Ras = 20 kQ) 800 


ly. 4 Drain Current (continuous) at T. = 25 °C A 
to [Drain Current (continuous) at Te= 100°C | SC 
F lou(e) [Drain Current(pulsed) SiS SCiSCSC~*~‘~rCCS 
P[erating Faster SC*dC(‘“‘CSCO#C*‘éS: CO WG 
Max. Operating Junction Temperature 


(e) Pulse width limited by safe operating area 
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THERMAL DATA 


Rthj-case | Thermal Resistance Junction-case Max 
Rthj-amb | Thermal Resistance Junction-ambient Max 


Rthj-amb |Thermal Resistance Case-sink Typ 
Maximum Lead Temperature For Soldering Purpose 


AVALANCHE CHARACTERISTICS 


lAR Avalanche Current, Repetitive or Not-Repetitive 
(pulse width limited by T, max, 6 < 1%) 
Eas Single Pulse Avalanche Energy 
(starting T, = 25 °C, Ip = lan, Vop = 25 V) 
Ear Repetitive Avalanche Energy 
(pulse width limited by T, max, 6 < 1%) 
Avalanche Current, Repetitive or Not-Repetitive 
(Tc = 100 °C, pulse width limited by T, max, & < 1%) 


cm 
aa i 
2 tl 
besser etre 
eae he 


ELECTRICAL CHARACTERISTICS (Tcase = 25 °C unless otherwise specified) 
OFF 


Symbol Parameter 
Viprypss_ |Drain-source Ipb=250 uA Ves=0 
Breakdown Voltage 
lpss Zero Gate Voltage Vos = Max Rating 
Drain Current (Vas = 0) |Vps = Max Rating x 0.8 Te = 125°C 
lass Gate-body Leakage Ves=+20V 
Current (Vps = 0) 
ON (*) 


Gate Threshold Voltage |Vps = Vas Ip = 250 pA 


Rpsion) {Static Drain-source On |Veas=10V Ip=1A 5 7 
Resistance Ves=10V Ipb=1A Te = 100°C 14 


DYNAMIC 


Ots (*) Forward Vos > ID(on) X Rbs(on)max ID=1A 1.2 19 Ss 
Transconductance 
0 pF 


Ciss Input Capacitance Vos=25V f=1MHz Vese= 460 600 
55 70 pF 
22 30 pF 


2.1 
2.8 
1.3 


Output Capacitance 
Reverse Transfer 
Capacitance 
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ELECTRICAL CHARACTERISTICS (continued) 
SWITCHING ON 


pu Turn-on Time Vop = 400 V IDb=1.5A 
Rise Time Re = 509 Ves =10V 
(see test circuit, figure 3) 


(di/dt)on |Turn-on Current Slope |Vpp = 640 V ID=2A 160 A/us 
sages Vas =10V 
(see test circuit, figure 5) 
Total Gate Charge Vpop =640 V Ip=2A Ves=10V - 
a Gate-Source Charge 
Qga Gate-Drain Charge ? 


SWITCHING OFF 


trvott) |Off-voltage Rise Time |Vpp=640V Ip=2A 
tt Fall Time Re=500 Ves=10V 
tc Cross-over Time (see test circuit, figure 5) 


SOURCE DRAIN DIODE 


Symbol Test Conditions 


ae Source-drain Current 
Isom(e Source-drain Current 
(pulsed) 


| Vso (*)_ [Forward On Voltage Isp =2.1A Ves=0 


vent) orwar Recovery Isp=2A di/dt = 100 A/us 
Time Vpn =100V_ Tj = 150°C 
Reverse Recovery (see test circuit, figure 5) 
Charge 
Reverse Recovery 
Current 

(*) Pulsed: Pulse duration = 300 us, duty cycle 1.5% 

(¢) Pulse width limited by safe operating area 


Safe Operating Area Thermal Impedance 
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Derating Curve Output Characteristics 
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Capacitance Variations 
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Normalized On Resistance vs Temperature 
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Normalized Gate Threshold Voltage vs 
Temperature 
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Switching Safe Operating Area Accidental Overload Area 
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Fig. 1: Unclamped Inductive Load Test Circuits Fig. 2: Unclamped Inductive Waveforms 
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Fig. 3: Switching Times Test Circuits For Fig. 4: Gate Charge Test Circuit 
Resistive Load 
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Fig. 5: Test Circuit For Inductive Load Switching 
And Diode Recovery Times 
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MICROELECTRONICS STK3N50 
N - CHANNEL ENHANCEMENT MODE 
POWER MOS TRANSISTOR 
[are [voos [Rosen [| 


STK3N50 500 V 2.7A 


TYPICAL Rosvon) = 2.5 Q 

AVALANCHE RUGGED TECHNOLOGY 
100% AVALANCHE TESTED 

REPETITIVE AVALANCHE DATA AT 100°C 
APPLICATION ORIENTED 
CHARACTERIZATION 


APPLICATIONS 

» HIGH CURRENT, HIGH SPEED SWITCHING 

a SWITCH MODE POWER SUPPLIES (SMPS) 

» CHOPPER REGULATORS, CONVERTERS, 
MOTOR CONTROL, LIGHTING FOR 
INDUSTRIAL AND CONSUMER 
ENVIRONMENT 


SOT-194 
(option) 


INTERNAL SCHEMATIC DIAGRAM 


D (2) 


ABSOLUTE MAXIMUM RATINGS 


ronit_ 
[io [Drain Gurren (continuous) at T= —«|SCCSC~“‘ SSCSC“‘C*dCONCSS 
1 
[Pig [Total Dissipation at T.= 25°C —~SC~dCSC“‘“‘CCSCC™C“SOSSCSC*C*~“‘* WW 
[—Jperating Factor ——SSSCSC~“~“~*~“‘~—tCSCSCSCSC~SSS~*d 
- 


°o 
ss 


Max. Operating Junction Temperature 


(e) Pulse width limited by safe operating area 
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THERMAL DATA 


Rthj-case | Thermal Resistance Junction-case 


Rth)-amb |Thermal Resistance Junction-ambient Max 
Rth)-amb | Thermal Resistance Case-sink Typ 
T Maximum Lead Temperature For Soldering Purpose 


AVALANCHE CHARACTERISTICS 


IAR Avalanche Current 2.8 A 
(repetitive or not-repetitive, T, = 25 °C) 

Eas Single Pulse Avalanche Energy 200 md 
(starting T, = 25 °C, Ip = lar, Vop = 25 V) 

Ear Repetitive Avalanche Energy 5 mJ 
(pulse width limited by T, max, 5 < 1%) 

IAR 1.6 A 


, 


Avalanche Current 
(repetitive or not-repetitive, T, = 100 °C) 


ELECTRICAL CHARACTERISTICS (Tcase = 25 °C unless otherwise specified) 


OFF 
Symbol Test Conditions 
Viprypss |Drain-source Ipb=250 uA Vas=0 
Breakdown Voltage 
Ipss Zero Gate Voltage Vps = Max Rating 
Drain Current (Vas = 0) |Vps = Max Rating x 0.8 Te=125°C 
lass Gate-body Leakage Veas=+20V 
Current (Vps = 0) 


ON (*) 


Symbol Parameter Test Conditions | Min. | Typ. | Max. | Unit | 
Vasith) |Gate Threshold Voltage|Vps= Ves Ip= 250 pA 


Ros(on) |Static Drain-source On |Ves=10V Ip=1.5A 2.5 3.8 Q 
Resistance Ves=10V Ip=1.5A Te = 100°C 7.6 Q 
ID(on) On State Drain Current Vbs > ID(on) Xx Rps(on)max 2.7 A 
Vas=10V 
DYNAMIC 


[Symbor [Parameter | Test Conditions | win. | Typ. | Wax. | Unit 


Forward Vos > ID(on) X Rps(on)max Ip =1.5A 1.93 
Transconductance 
0 


S 

Ciss Input Capacitance Vos=25V f=1MHz Ves= 350 460 pF 
60 80 pF 

25 35 pF 


Output Capacitance 
Reverse Transfer 
Capacitance 
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ELECTRICAL CHARACTERISTICS (continued) 
SWITCHING ON 


[Symbor [Parameter [Test Conditions | win. | Typ. [ Max. | Unit_ 


ta(on) Turn-on Time Vpp=250 VV Ip=1.5A 35 45 
tr Rise Time Re = 502 Ves =10V 85 110 
(see test circuit, figure 3) 
iia 
25 35 nC 
6 nC 
11 nc 


(di/dt)on Vpop=400V In=3A 
Re = 509 Ves =10V 
(see test circuit, figure 5) 


Vpp = 400 V Ip=3A Ves=10V 


Turn-on Current Slope 


Qg 
Qgs 
Qod 


Total Gate Charge 
Gate-Source Charge 
Gate-Drain Charge 


SWITCHING OFF 


trvott) |Off-voltage Rise Time |Vpp=400V Ip=3A 
tr Fall Time Re = 509 Ves =10V 
tc Cross-over Time (see test circuit, figure 5) 


SOURCE DRAIN DIODE 


Isp Source-drain Current 
Ispom(e) |Source-drain Current 
(pulsed) 


Reverse Recovery Isp = 2.8 A di/dt = 100 A/us 
Time Vpp = 100V T,= 150°C 
Reverse Recovery (see test circuit, figure 5) 
Charge 
Reverse Recovery 
Current 

(*) Pulsed: Pulse duration = 300 ps, duty cycle 1.5% 

(e) Pulse width limited by safe operating area 


Safe Operating Area Thermal Impedance 
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Derating Curve 
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Capacitance Variations 
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Turn-off Drain-source Voltage Slope 
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Normalized Gate Threshold Voltage vs 
Temperature 
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Switching Safe Operating Area 
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Source-drain Diode Forward Characteristics 


Fig. 1: Unclamped Inductive Load Test Circuits 
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Accidental Overload Area 
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Fig. 2: Unclamped Inductive Waveforms 
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Fig. 3: Switching Times Test Circuits For 
Resistive Load 
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Fig. 5: Test Circuit For Inductive Load Switching 
And Diode Recovery Times 
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Fig. 4: Gate Charge Test Circuit 
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MICROELECTRONICS STK4N30 


N - CHANNEL ENHANCEMENT MODE 
POWER MOS TRANSISTOR 


[twee [Voss | Rosen | 


TYPICAL Rosvon) = 1.2 Q 

AVALANCHE RUGGED TECHNOLOGY 
100% AVALANCHE TESTED 

REPETITIVE AVALANCHE DATA AT 100°C 
APPLICATION ORIENTED 
CHARACTERIZATION 


no 8B B&H & 


APPLICATIONS 

a HIGH SPEED SWITCHING 

» UNINTERRUPTIBLE POWER SUPPLY (UPS) 
» MOTOR CONTROL, AUDIO AMPLIFIERS 


SOT-194 
(option) 


INDUSTRIAL ACTUATORS 
DC-DC & DC-AC CONVERTERS FOR 
TELECOM, INDUSTRIAL AND CONSUMER 
ENVIRONMENT 

se PARTICULARLY SUITABLE FOR INTERNAL SCHEMATIC DIAGRAM 
ELECTRONIC FLUORESCENT LAMP D (2) 
BALLASTS 


ABSOLUTE MAXIMUM RATINGS 


eran 
Eb 4 


Drain Current (continuous) at T. = 25 °C 
w/°C 


| Prot | Total Dissipation at Te = 25 °C 60 


Derating Factor 0.48 


Storage Temperature 
Max. Operating Junction Temperature 


(e) Pulse width limited by safe operating area 
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THERMAL DATA 


Rthj-case | Thermal Resistance Junction-case 
Rthj-amb | Thermal Resistance Junction-ambient 


Rthj-amb | Thermal Resistance Case-sink 
Maximum Lead Temperature For Soldering Purpose 


AVALANCHE CHARACTERISTICS 


[Parent Te vate Tt 
lAR Avalanche Current, Repetitive or Not-Repetitive A 
(pulse width limited by T, max, 5 < 1%) 


Eas Single Pulse Avalanche Energy mu 
(starting T, = 25 °C, Ip = lar, Vop = 50 V) 
= 


Ear Repetitive Avalanche Energy 
(pulse width limited by T, max, 6 < 1%) 


Avalanche Current, Repetitive or Not-Repetitive 
(Tc = 100 °C, pulse width limited by T, max, 5 < 1%) 


Viprypss_ |Drain-source Ip=250uA Ves=0 300 V 
Breakdown Voltage 
lpss Zero Gate Voltage Vos = Max Rating 250 uA 
Drain Current (Vas = 0) |Vps = Max Rating x 0.8 Te= 125°C 1000 = 
lass Gate-body eae Ves=+20V + 100 
Current (Vps = 


[Symbol | Parameter [test Gonaons [ins [yo [ Woe [Uni 
Poe 


Rosion) |Static Drain-source On |Ves=10V Ip=2A 
Resistance Ves=10V Ip=2A Te = 100°C 
ID(on) On State Drain Current |Vps > Ip(on) X Ros(on)max A 
Ves=10V 


DYNAMIC 


Gis ( Forward Vos > Ipcon) X Rosvon)max ID=2A 
Transconductance 


2.3 
Ciss Input Capacitance Vos=25V f=1MHz Ves=0 a 700 
Output Capacitance 110 x 
Reverse Transfer 25 pF 
Capacitance 
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ELECTRICAL CHARACTERISTICS (continued) 
SWITCHING ON 


Turn-on Time Vpp=150V Ip=2A 
Rise Time Re = 502 Ves=10V 
(see test circuit, figure 3) 


Turn-on Current Slope |Vpp=240V Ip=4A 


Re = 50 Q Ves = 10 V 

(see test circuit, figure 5) 
Total Gate Charge Vpop = 240 V Ip=4A Ves=10V 
Gate-Source Charge 
Gate-Drain Charge 


SWITCHING OFF 


Symbol Test Conditions 


trivoft) |Off-voltage Rise Time |Vpp=240V Ip=4A 
tf Fall Time Rgo=509Q Ves=10V 
tc Cross-over Time (see test circuit, figure 5) 


SOURCE DRAIN DIODE 


eT ee Tee 


Source-drain Current 
Source-drain Current 
(pulsed) 


aa a A 


Reverse Recovery Isp=4A di/dt = 100 A/us 
Time Vopo=100V T,;=150 °6 
Reverse Recovery (see test circuit, figure 5) 
Charge 

Reverse Recovery 

Current 


(:) Pulsed: Pulse duration = 300 us, duty cycle 15% 
(e) Pulse width limited by safe operating area 


Safe Operating Area Thermal Impedance 
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Derating Curve Output Characteristics 


Prot (W) 
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Transfer Characteristics 
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Switching Safe Operating Area Accidental Overload Area 
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Fig. 1: Unclamped Inductive Load Test Circuits Fig. 2: Unclamped Inductive Waveforms 
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Fig. 3: Switching Times Test Circuits For Fig. 4: Gate Charge Test Circuit 
Resistive Load 
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Fig. 5: Test Circuit For Inductive Load Switching 
And Diode Recovery Times 


D wos 
L=100uH 


$C08010 


f SGS-THOMSON 
If MICROELECTRONICS 


STK4N30 


7/7 


571 


f SGS-THOMSON 
7 MICROELECTRONICS STK4N30L 


N - CHANNEL ENHANCEMENT MODE 
POWER MOS TRANSISTOR 


a ae 


TYPICAL Rosjon) = 1.25 Q 

AVALANCHE RUGGED TECHNOLOGY 
100% AVALANCHE TESTED 

REPETITIVE AVALANCHE DATA AT 100°C 
APPLICATION ORIENTED 
CHARACTERIZATION 


APPLICATIONS 
» HIGH SPEED SWITCHING 
UNINTERRUPTIBLE POWER SUPPLY (UPS) 
MOTOR CONTROL, AUDIO AMPLIFIERS 
INDUSTRIAL ACTUATORS 
DC-DC & DC-AC CONVERTERS FOR 
TELECOM, INDUSTRIAL AND CONSUMER 
ENVIRONMENT 
» PARTICULARLY SUITABLE FOR INTERNAL SCHEMATIC DIAGRAM 
ELECTRONIC FLUORESCENT LAMP D (2) 
BALLASTS 
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ABSOLUTE MAXIMUM RATINGS 


a a ae ee oe 
a Drain Current (continuous) at Te = 25 °C a: aaa 
=< Drain Current — at Tc = 100 °C Ye ee 
ote) [Drain Curent pused) Pt 


ea ae Dies ballon at = 25°C es ee SY 
[erating Factor ——SSSsSC*~<“~*‘“‘*~S*S*dSSC“‘*‘“‘séSSS~*d 
i ae a oo a Ze 
[7 [Max Operating Junction Temperature SSCSCSC~—tsSSSSCSC~*~idtSCS 


(e) Pulse width limited by safe operating area 
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THERMAL DATA 


Rthy-case | Thermal Resistance Junction-case Max 
Rthj-amb |Thermal Resistance Junction-ambient Max 


Rth)-amb | Thermal Resistance Case-sink Typ 
Maximum Lead Temperature For Soldering Purpose 


AVALANCHE CHARACTERISTICS 


Parameter 


Avalanche Current, Repetitive or Not-Repetitive 
(pulse width limited by T, max, 6 < 1%) 


Single Pulse Avalanche Energy 
(starting T, = 25 °C, Ip = lar, Vop = 50 V) 


Repetitive Avalanche Energy 
(pulse width limited by T, max, 6 < 1%) 


Avalanche Current, Repetitive or Not-Repetitive 
(Tc = 100 °C, pulse width limited by T, max, & < 1%) 


ELECTRICAL CHARACTERISTICS (Tcase = 25 °C unless otherwise specified) 
OFF 


Parameter Test Conditions 


Visrypss_ |Drain-source Ipb=250nA Ves=0 
Breakdown Voltage 


Zero Gate Voltage Vos = Max Rating 
Drain Current (Ves = 0) |Vps = Max Rating x 0.8 Te = 125°C 


ON (*) 


Gate Threshold Voltage|Vps= Ves Ip= 250 uA 


Rpsion) |Static Drain-source On |Ves=5V Ip=2.5A 
Resistance Ves=5V Ip=2.5A Te = 100°C 
| D(on) On State Drain Current |Vps > Ip(ony X Ros(on)max 4 
Ves=10V 


DYNAMIC 
rSymbor | Parameter [Test Conditions + Win. | Typ. | Max. | Unit 


Gis (*) Forward Vos > Ipion) X Ros(on)max Ip=2.5A 2 3) 
Transconductance 


S 
Ciss Input Capacitance Vos=25V f=1MHz Ves=0 580 780 pF 
Output Capacitance 75 120 pF 
Reverse Transfer 14 20 pF 
Capacitance 


lass Gate-body Leakage Veas=+20V + 
Current (Vps = 0) 
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ELECTRICAL CHARACTERISTICS (continued) 
SWITCHING ON 


tr(Voff) 
ts 
te 


Parameter 


Turn-on Time 
Rise Time 


Total Gate Charge 


Gate-Drain Charge 


Off-voltage Rise Time 


Fall Time 
Cross-over Time 


Turn-on Current Slope 


Gate-Source Charge 


Vpp = 150 V 
Re = 502 


Ipb=2A 
Ves=5V 


(see test circuit, figure 3) 


Vop = 240 V 
Re=50Q9 


(see test circuit, figure 5) 
Vpp = 240 V 


ID=4A 
Ves =5V 


Test Conditions 


Vop = 240 V 
Re =50Q9 


IDpb=4A 
Ves=5V 


(see test circuit, figure 5) 


Ipb=4A Ves=5V 
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60 80 ns 


50 
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65 ns 
160 ns 


SOURCE DRAIN DIODE 
| Symbol Parameter Test Conditions Min. Typ. | Max Unit | 
Isp Source-drain Current 5 A 
Ispom(e) |Source-drain Current 20 A 
(pulsed) 
Vsp (:) |Forward On Voltage |isp=5A Vas=0 [ee V 
trr Reverse Recovery Isp = 5A di/dt = 100 A/us 360 ns 
Time Vpp=100V_ T,= 150°C 
Orr Reverse Recovery (see test circuit, figure 5) 2.4 uC 
Charge 
IRRM Reverse Recovery 13 A 
Current 


( ) Pulsed’ Pulse duration = 300 us, duty cycle 15% 


(e) Pulse width limited by safe operating area 


Safe Operating Area 
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Thermal Impedance 
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Output Characteristics 
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Normalized Gate Threshold Voltage vs 
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Fig. 1: Unclamped Inductive Load Test Circuits Fig. 2: Unclamped Inductive Waveforms 
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Fig. 3: Switching Times Test Circuits For Fig. 4: Gate Charge Test Circuit 
Resistive Load 
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Fig. 5: Test Circuit For Inductive Load Switching 
And Diode Recovery Times 
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N - CHANNEL ENHANCEMENT MODE 
POWER MOS TRANSISTOR 
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[Tre [Voss | Rosen [|e 


TYPICAL Rosjon) = 1.65 Q 

AVALANCHE RUGGED TECHNOLOGY 
100% AVALANCHE TESTED 

REPETITIVE AVALANCHE DATA AT 100°C 
APPLICATION ORIENTED 
CHARACTERIZATION 


APPLICATIONS 

» HIGH CURRENT, HIGH SPEED SWITCHING 

e SWITCH MODE POWER SUPPLIES (SMPS) 

» CHOPPER REGULATORS, CONVERTERS, 
MOTOR CONTROL, LIGHTING FOR 
INDUSTRIAL AND CONSUMER 
ENVIRONMENT 


SOT-194 
(option) 


INTERNAL SCHEMATIC DIAGRAM 


D (2) 


G (1) 


ABSOLUTE MAXIMUM RATINGS 


Drain-source Voltage (Ves = 0) Po 00 
Drain- gate Voltage (Res = 20 kQ) Po 0 


Drain Current (continuous) at Tc. = 25 °C 


400 

400 

3.7 

2.3 

Drain Current (pulsed) 16 

| Prot | Total Dissipation at Te = 25 °C 

[erating Factor —SSSC~=~“~‘~stSC<“~sSSSSSCSCSC*di 
z 


(e) Pulse width limited by safe operating area 


oO 
s/s 


May 1993 1/7 


581 


STK4N40 


THERMAL DATA 


Thermal Resistance Junction-case 
Thermal Resistance Junction-ambient Max 
Thermal Resistance Case-sink Typ 
Maximum Lead Temperature For Soldering Purpose 


Rthj-case 
Rthy-amb 
Rth)-amb 
TI 


AVALANCHE CHARACTERISTICS 
Avalanche Current, Repetitive or Not-Repetitive Se 
(pulse width limited by T, max, 5 < 1%) 
Single Pulse Avalanche Energy 
(starting T, = 25 °C, Ip = lar, Vop = 25 V) 
Repetitive Avalanche Energy 
(pulse width limited by T, max, 5 < 1%) 


Avalanche Current, Repetitive or Not-Repetitive 
(Tc = 100 °C, pulse width limited by T, max, & < 1%) 


arriaas CHARACTERISTICS (Tcase = 25 °C unless otherwise specified) 


Symbol Parameter Test Conditions a 
Visrypss_ |Drain-source Ipn=250uA Ves= V 
Breakdown Voltage 
Ipss Zero Gate Voltage Vos = Max Rating 250 nA 
Drain Current (Ves = 0) |Vps = Max Rating x 0.8 Te= 125°C 1000 LA 
lass Gate-body Leakage Ves=+t20V 
Current (Vos = 0) 
ON (*) 


Q 
Q 


aa Static Drain-source On Vee =10V Ilb=2A 1:65 2.2 
Resistance Ves=10V Ip=2A T. = 100°C 4.4 
ID(on) On State Drain Current |Vps > Ip(on) X Ros(on)max A 
Ves=10V 


DYNAMIC 


Input Capacitance Vos=25V f=1MHz Ves=0 
Output Capacitance 

Reverse Transfer 

Capacitance 
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ELECTRICAL CHARACTERISTICS (continued) 
SWITCHING ON 


[Symbat [Parameter [Test Conditions| win. | Typ. | Max. | Unit_ 


Turn-on Time Vpp=175V Ip=2A 25 33 ns 
70 90 ns 
110 


Rise Time Re = 502 Ves=10V 
(see test circuit, figure 3) 
Vop= 320 V Ip=4A 

Re = 50 Q Ves=10V 
(see test circuit, figure 5) 
Vpop =320V Ip=4A Veas=10V 


Turn-on Current Slope 


Total Gate Charge 
Gate-Source Charge 
Gate-Drain Charge 


Off-voltage Rise Time |Vpp=320V Ip=4A 
Fall Time Re=50Q Ves=10V 
Cross-over Time (see test circuit, figure 5) 


[Symboi [Parameter | __‘TestConditions | Min. | Typ. | Max. | Unit 


nee Source-drain Current 3:7 
Ispm(e Source-drain Current 16 ‘i 
(pulsed) 
Forward On Voltage Isp =3.7A Ves=0 


Reverse Recovery Isp =3.7A di/dt = 100 A/us 
Time Vpp=100V_ T,= 150°C 
Reverse Recovery (see test circuit, figure 5) 
Charge 

Reverse Recovery 
Current 


(+) Pulsed: Pulse duration = 300 us, duty cycle 1.5 % 
(© ie width limited by safe operating area 


Safe Operating Area Thermal Impedance 
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Switching Safe Operating Area Accidental Overload Area 
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Fig. 1: Unclamped Inductive Load Test Circuits Fig. 2: Unclamped Inductive Waveforms 
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Fig. 3: Switching Times Test Circuits For Fig. 4: Gate Charge Test Circuit 
Resistive Load 
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Fig. 5: Test Circuit For Inductive Load Switching 
And Diode Recovery Times 
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TYPICAL Rosvon) = 0.55 Q 
AVALANCHE RUGGED TECHNOLOGY 
100% AVALANCHE TESTED 

REPETITIVE AVALANCHE DATA AT 100°C 
APPLICATION ORIENTED 
CHARACTERIZATION 


APPLICATIONS 

=» HIGH CURRENT, HIGH SPEED SWITCHING 
UNINTERRUPTIBLE POWER SUPPLY (UPS) 
MOTOR CONTROL, AUDIO AMPLIFIERS 
INDUSTRIAL ACTUATORS 

DC-DC & DC-AC CONVERTERS FOR 
TELECOM, INDUSTRIAL AND CONSUMER 
ENVIRONMENT 


SOT-194 
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INTERNAL SCHEMATIC DIAGRAM 


D (2) 


ABSOLUTE MAXIMUM RATINGS 


rs 
Fos _[ranseresvotageen=9) mw 
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— Drain Current ( a at Te = 100 °C 
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(e) Pulse width limited by safe operating area 
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THERMAL DATA 


Rthj-case | Thermal Resistance Junction-case 
Rth)-amb | Thermal Resistance Junction-ambient 


Rthj-amb |Thermal Resistance Case-sink 
T Maximum Lead Temperature For Soldering Purpose 


AVALANCHE CHARACTERISTICS 


Avalanche Current, Repetitive or Not-Repetitive A 
(pulse width limited by T, max, 56 < 1%) 
mJ 
mJ 
A 


Pe ae ts 
Eas Single Pulse Avalanche Energy 20 
(starting T, = 25 °C, Ip = lar, Vop = 50 V) 
; Fs 
) 


(pulse width limited by T, max, 6 < 1%) 

Avalanche Current, Repetitive or Not-Repetitive 

(Tc = 100 °C, pulse width limited by T, max, § < 1% 
ELECTRICAL CHARACTERISTICS (Tease = 25 °C unless otherwise specified) 
OFF 


V(pr)pss_ |Drain-source Ip=250 nA Ves=0 200 
Breakdown Voltage 
Ipss Zero Gate Voltage Vos = Max Rating 250 uA 
Drain Current (Ves = 0) |Vps = Max Rating x 0.8 Te =125°C 1000 LA 
lass Gate-body Leakage Vas =+20V 
Current (Vps = 0) 
ON (*) 


Gate Threshold Voltage |Vos = Ves_Ip = 250 nA 4 


Rps(on) |Static Drain-source On |Vegs=10V Ip=3A 0.55 0.7 
Resistance Ves=10V Ip=3A_ Te = 100°C 1.4 
ID(on) + |On State Drain Current |Vps > Ip(on) X Ros(on)max 
Ves=10V 


DYNAMIC 


Qfs (*) |Forward Vos > Ip(on) X Ros(on)ymax Ip=3A 1.5 3.5 S 
Transconductance 


Ciss Input Capacitance Vos=25V f=1MHz Ves=0 460 600 pF 
Output Capacitance 90 120 pF 
Reverse Transfer 
Capacitance 


- 
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ELECTRICAL CHARACTERISTICS (continued) 
SWITCHING ON 


Symbol Test Conditions 


Turn-on Time Vopo=100V Ip=3A 

Rise Time Re = 50 Q Ves =10V 
(see test circuit, figure 3) 

Turn-on Current Slope |Vpp=160V Ip=6A 
Re = 509 Ves =10V 
(see test circuit, figure 5) 


Total Gate Charge Vpp=160V Ip=6A Ves=10V 


Gate-Source Charge 
Gate-Drain Charge 


trivott) |Off-voltage Rise Time |Vpp=160V Ip=6A 
tr Fall Time Rge=502 Ves=10V 
te Cross-over Time (see test circuit, figure 5) 


SOURCE DRAIN DIODE 


Symbol Test Conditions 


Isp Source-drain Current 6 A 
Ispom(e) jSource-drain Current 24 A 
(pulsed) 


Reverse Recovery Isp =6A di/dt = 100 A/us 
Time Vpp=100V T,=150°C 
Reverse Recovery (see test circuit, figure 5) 
Charge 

Reverse Recovery 
Current 


(x) Pulsed: Pulse duration = 300 us, duty cycle 1.5% 
(e) Pulse width limited by safe operating area 


Safe Operating Area Thermal Impedance 
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Derating Curve Output Characteristics 
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Switching Safe Operating Area Accidental Overload Area 


GC29410 


0 40 B80 120 160 200 Vos (V) 


Source-drain Diode Forward Characteristics 


GC29350 


Fig. 2: Unclamped Inductive Waveforms 
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K | SGS-nEHOMSon 
S// RMICROELECTROMICS STKONI0 
N - CHANNEL ENHANCEMENT MODE 
: POWER MOS TRANSISTOR 


[WPE | Voce | Rowen | 


TYPICAL Ros(on) = 0.23 Q 

AVALANCHE RUGGED TECHNOLOGY 
100% AVALANCHE TESTED 

REPETITIVE AVALANCHE DATA AT 100°C 
LOW GATE CHARGE 

HIGH CURRENT CAPABILITY 

175°C OPERATING TEMPERATURE 
APPLICATION ORIENTED 
CHARACTERIZATION SOT-194 


(option) 


APPLICATIONS 
HIGH CURRENT, HIGH SPEED SWITCHING 
SOLENOID AND RELAY DRIVERS 


s REGULATORS 

n DC-DC & DC-AC CONVERTERS 

a MOTOR CONTROL, AUDIO AMPLIFIERS INTERNAL SCHEMATIC DIAGRAM 
s AUTOMOTIVE ENVIRONMENT (INJECTION, D (2) 


ABS, AIR-BAG, LAMPDRIVERS, Etc.) 


ABSOLUTE MAXIMUM RATINGS 


rsymbor[——~S*Céaramotor——=SSCSC~*~*~drCSC*‘“‘~*~*‘w «dC 

Ves Gate-source Voltage 
Ei: Drain Current (continuous) at Tc = 25 °C ae Dee OS 
[tp [orain Gurren (continuous) Te = 100° | SSS SSSC*d 
Prot |Total Dissipation at Tc = 25 °C 


: 
ie) 
Oo 
< 


(e) Pulse width limited by safe operating area 
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STKION10 


THERMAL DATA 


Rthj-case | Thermal Resistance Junction-case Max 


Rth)-amb | Thermal Resistance Junction-ambient Max 
Rthj-amb | Thermal Resistance Case-sink Typ 
T Maximum Lead Temperature For Soldering Purpose 


AVALANCHE CHARACTERISTICS 


Avalanche Current, Repetitive or Not-Repetitive 
(pulse width limited by T,; max, 6 < 1%) 


Single Pulse Avalanche Energy 
elalig T,; = 25 °C, Ip = lar, Von = 25 V) 


(pulse width limited by T,; max, 6 < 1%) 


Avalanche Current, Repetitive or Not-Repetitive 
(Tc = 100 °C, pulse width limited by T, max, 5 < 1%) 


ead CHARACTERISTICS (Tcase = 25 °C unless otherwise specified) 


Vipryoss |Drain-source Ipb=250 uA Ves= 
Breakdown Voltage 
loss Zero Gate Voltage Vps = Max Rating = uA 
Drain Current (Vas = Vos = Max Rating x 0.8 Te = 125°C 1000 “ 
lass Gate-body ee Vas=+20V + 100 
Current (Vps = 
ON (*) 


Gate Threshold Voltage |Vos= Ves Ip = 250 pA 


ae Static Drain-source On |Veas=10V In=4.5A 0.23 0.3 
Resistance Vas=10V Ip=4.5A T.= 100°C 0.6 
D(on) On State Drain Current |Vps > Ip(on) X Ros(on)max 
Ves=10V 


DYNAMIC 


Cts ( Forward Vos > Ipion) X Ros(onymax Ip =4.5A 
Transconductance 


Ciss Input Capacitance Vops=25V f=1MHz Ves=0 yes 450 

Output Capacitance a a 
Reverse Transfer pF 
Capacitance 


rn 
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= 
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STKON10 


ELECTRICAL CHARACTERISTICS (continued) 
SWITCHING ON 


‘Symbol [Parameter [Test Gonations [ns yp, [ox [unt 


Turn-on Time Vop=50V IDp=4.5A 
Rise Time Rg =4.7Q9 Ves =10V 
(see test circuit, figure 3) 
Vop = 80 V ID=9A 

Re = 4.70 Ves=10V 
(see test circuit, figure 5) 


Vpp =80V Ip=9A Ves=10V 


Turn-on Current Slope 


Total Gate Charge 
Gate-Source Charge 
Gate-Drain Charge 


Off-voltage Rise Time |Vpp=80V Ip=9A 
Fall Time Rg=4.792 Vaes=10V 
Cross-over Time (see test circuit, figure 5) 


Source-drain Current 
Source-drain Current 
(pulsed) 


Forward On Voltage |Isp=9A Vos = 


Reverse Recovery Isp =9A di/dt = 100 A/us 
Time Vpp =20V_ T,= 150°C 
Reverse Recovery (see test circuit, figure 5) 
Charge 

Reverse Recovery 

Current 


(*) Pulsed: Pulse duration = 300 ps, duty cycle 15 % 
(e) Pulse width limited by safe operating area 


Safe Operating Area Thermal Impedance 
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Switching Safe Operating Area Accidental Overload Area 
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Fig. 2: Unclamped Inductive Waveforms 
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Fig. 3: Switching Times Test Circuits For Fig. 4: Gate Charge Test Circuit 
Resistive Load 
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fe, SGS-THOMSON = STK12NOSL 
IF WCROELECTROMICS STK12NO6L 


N - CHANNEL ENHANCEMENT MODE 
LOW THRESHOLD POWER MOS TRANSISTOR 


| TYPE | Voss | Rostom | to | 
STK12NO06L 60 V < 0.150 12 A 
TYPICAL Rpsoon) = 0.115 Q 

AVALANCHE RUGGED TECHNOLOGY 
100% AVALANCHE TESTED 
REPETITIVE AVALANCHE DATA AT 100°C 
LOW GATE CHARGE 
LOGIC LEVEL COMPATIBLE INPUT 
175°C OPERATING TEMPERATURE FOR 
STANDARD PACKAGE 


APPLICATION ORIENTED 
CHARACTERIZATION 


SOT-194 
(option) 


APPLICATIONS 

HIGH CURRENT, HIGH SPEED SWITCHING 
SOLENOID AND RELAY DRIVERS INTERNAL SCHEMATIC DIAGRAM 
REGULATORS ais 

DC-DC & DC-AC CONVERTERS ; 
MOTOR CONTROL, AUDIO AMPLIFIERS 
AUTOMOTIVE ENVIRONMENT (INJECTION, 
ABS, AIR-BAG, LAMPDRIVERS, Etc.) 


ABSOLUTE MAXIMUM RATINGS 


Symbol Parameter 
STK12NO05L STK12NO06L 


Vos [Dram-source Vonage Ves=)—=S=~wC“‘éOS*™*SSC*CCYC 
to [Drain Curren (continuous) at Te= 25°C i 
lo [Drain Current (continuous) atTe= 100°C | —=SSS—iSSCS~dCi CS 
z 


Max. Operating Junction Temperature 


(e) Pulse width limited by safe operating area 
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STK12NO05L/STK12NO6L 


THERMAL DATA 


Rth)-case | Thermal Resistance Junction-case Max 
Rthj-amb | Thermal Resistance Junction-ambient Max 


Rth-amb |Thermal Resistance Case-sink Typ 
Maximum Lead Temperature For Soldering Purpose 


AVALANCHE CHARACTERISTICS 
lAR Avalanche Current, Repetitive or Not-Repetitive 12 
(pulse width limited by T, max, 5 < 1%) 
30 m 
7 m 


oe ete 
Eas Single Pulse Avalanche Energy J 
(starting T, = 25 °G, Ip = lar, Vop = 25 V) 
Ear Repetitive Avalanche Energy J 
(pulse width limited by T, max, 6 < 1%) 
heats ad 


Avalanche Current, Repetitive or Not-Repetitive 
(Tc = 100 °C, pulse width limited by T, max, 5 < 1%) 


Vipryoss_ |Drain-source Ipn=250uA Ves=0 
Breakdown Voltage for STK12NO5L 
for STK12NO6L 
lpss Zero Gate Voltage Vos = Max Rating 
Drain Current (Vas = 0) |Vps = Max Rating x 0.8 T.= 125°C 
lass Gate-body Leakage Ves=t15V 
Current (Vps = 0) 
ON (*) 


| Vestn) [Gate Threshold Voltage |Vos= Vas Ip = 250 nA 


Rpsion) |Static Drain-source On |Vgs=5 V Ip=6A 
Resistance Ves=5 V Ip=6A Te = 100°C 
ID(on) On State Drain Current |Vps > Ipion) X Ros(onymax 
Ves=10 V 
DYNAMIC 


Symbol Test Conditions 


Gis (*) Forward Vos > ID(on) X Rpsion)max ID=6A 
Transconductance 


Ciss Input Capacitance Vos=25V f=1MHz Ves=0 
Coss Output Capacitance 
Crss Reverse Transfer 

Capacitance 
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STK12NO05L/STK12NO6L 


ELECTRICAL CHARACTERISTICS (continued) 
SWITCHING ON 


Symbol Test Conditions 


Turn-on Time Vop=25V Ip=6A 
Rise Time Re = 50 2 Ves=5V 
(see test circuit, figure 3) 


Turn-on Current Slope |Vpp=40V Ip=12A 
Roe =50Q9 Ves=5V 
(see test circuit, figure 5) 


Total Gate Charge Von =40V Ip=12A Ves=5V 


Gate-Source Charge 
Gate-Drain Charge 


Off-voltage Rise Time |Vpp=40V Ip=12A 
Fall Time Re=50Q Ves=5V 
Cross-over Time (see test circuit, figure 5) 


SOURCE DRAIN DIODE 


Symbol Test Conditions 


Isp Source-drain Current 
Isom(e) |Source-drain Current 
(pulsed) 
Forward On Voltage _|iso=12A Ves =0 


Reverse Recovery Isp = 12A di/dt = 100 A/us 
Time Vop=25V T,=150°C 
Reverse Recovery (see test circuit, figure 5) 
Charge 

Reverse Recovery 
Current 


(x) Pulsed: Pulse duration = 300 us, duty cycle 1.5 % 
(e) Pulse width limited by safe operating area 


Safe Operating Areas Thermal Impedance 
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Fig. 1: Unclamped Inductive Load Test Circuits Fig. 2: Unclamped Inductive Waveforms 


V(Br)Dss 


$C05980 
SC05970 


al keyg SGS-THONMSON 
610 4 wmcrosvectromes 


oO 
bh 
oO 


Vos (V) 


STK12NO05L/STK12NO6L 
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ky, SGS-THOMSON STK14N05 
4 iwicrozLecrRomcs STK14N06 


N - CHANNEL ENHANCEMENT MODE 
POWER MOS TRANSISTOR 


PRELIMINARY DATA 


[Wee [Voss | Rosen [|e 


TYPICAL Rpsoon) = 0.1 Q 

AVALANCHE RUGGED TECHNOLOGY 
100% AVALANCHE TESTED 

REPETITIVE AVALANCHE DATA AT 100°C 
LOW GATE CHARGE 

HIGH CURRENT CAPABILITY 

175°C OPERATING TEMPERATURE 
APPLICATION ORIENTED SOT-194 
CHARACTERIZATION (option) 


APPLICATIONS 

HIGH CURRENT, HIGH SPEED SWITCHING 
SOLENOID AND RELAY DRIVERS 
REGULATORS 

DC-DC & DC-AC CONVERTERS INTERNAL SCHEMATIC DIAGRAM 
MOTOR CONTROL, AUDIO AMPLIFIERS D (2) 
AUTOMOTIVE ENVIRONMENT (INJECTION, 
ABS, AIR-BAG, LAMPDRIVERS, Etc.) 


ABSOLUTE MAXIMUM RATINGS 


STK14N05 STK14N06 


Ves Gate-source Voltage 


Total Dissipation at Te = 25 °C 
P[perating Factor SSSC~=“‘*‘“—*é~wTSC“‘CSN#(S;CC(OSO”OOOO#C( PC 
Max. Operating Junction Temperature 


(e) Pulse width limited by safe operating area : 
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STK14N05/STK14N06 


THERMAL DATA 


Rthy-case |Thermal Resistance Junction-case Max 
Rth-amb | Thermal Resistance Junction-ambient Max 


Rthe-sink |Thermal Resistance Case-sink Typ 
Maximum Lead Temperature For Soldering Purpose 


AVALANCHE CHARACTERISTICS 


lAR Avalanche Current, Repetitive or Not-Repetitive 
(pulse width limited by T,; max, 6 < 1%) 


Eas Single Pulse Avalanche Energy 40 
(starting T, = 25 °C, Ip = lar, Vop = 25 V) 
10 


A 
md 
Ear Repetitive Avalanche Energy mJ 
A 


(pulse width limited by T, max, 6 < 1%) taal 
lAR Avalanche Current, Repetitive or Not-Repetitive 
(Tc = 100 °C, pulse width limited by T, max, 5 < 1%) 


ELECTRICAL CHARACTERISTICS (Tcase = 25 °C unless otherwise specified) 
OFF 


Visryoss |Drain-source Ip=250 uA Ves=0 
Breakdown Voltage for STK14N05 50 V 
for STK14N06 60 V 
Ipss Zero Gate Voltage Vps = Max Rating 250 LA 
Drain Current (Vas = 0) |Vps = Max Rating x 0.8 T.=125°C 1000 uA 
Iass Gate-body Leakage Ves=+20V + 100 nA 
Current (Vps = 0) 


Static Drain-source On |Vegs=10V Ip=7A 
Resistance Ves=10V Ip=7A Te = 100°C 
ID(on) On State Drain Current |Vps > Ip(on) X Ros(on)max 
Ves=10V 


Forward 
Transconductance 


Input Capacitance Vos=25V f=1MHz Ves=0 
Output Capacitance 

Reverse Transfer 

Capacitance 
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ELECTRICAL CHARACTERISTICS (continued) 
SWITCHING ON 


Turn-on Time 
Rise Time 


Test Conditions 
Vpop=25V Ilp=7A 
Re = 50 9 Ves =10V 
(see test circuit figure) 
Vop=40V Iln=14A 
Re = 50 Q Ves=10V 
(see test circuit figure) 


Vop = 40 V 


Turn-on Current Slope 


Total Gate Charge 
Gate-Source Charge 
Gate-Drain Charge 


SWITCHING OFF 


trivotty) |Off-voltage Rise Time 
tf Fall Time 
te Cross-over Time 


Test Conditions 


Vpp=40V Ip=14A 
Res=50Q Ves=10V 
(see test circuit figure) 


SOURCE DRAIN DIODE 


Test Conditions 


Reverse Recovery 
Time 

Reverse Recovery 
Charge 

Reverse Recovery 
Current 


(*) Pulsed: Pulse duration = 300 us, duty cycle 15% 
(e ae width limited by safe operating area 


Isp = 14 A TREY 
Vpp = 25 V T; = 150 °C 


Safe Operating Area 
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Derating Curve 
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Capacitance Variations Normalized Gate Threshold Voltage vs 
Temperature 
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Switching Safe Operating Area Accidental Overload Area 
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Fig. 1: Unclamped Inductive Load Test Circuits Fig. 2: Unclamped Inductive Waveforms 
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Fig. 3: Switching Times Test Circuits For Fig. 4: Gate Charge Test Circuit 
Resistive Load 
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haz SGS-THOMSON 
7 incroetectrowics STK14N10 


N - CHANNEL ENHANCEMENT MODE 
POWER MOS TRANSISTOR 


[_aWPE | Voss | Rosey |e _ 


TYPICAL Ros(on) = 0.095 Q 

AVALANCHE RUGGED TECHNOLOGY 
100% AVALANCHE TESTED 

REPETITIVE AVALANCHE DATA AT 100°C 
LOW GATE CHARGE 

HIGH CURRENT CAPABILITY 

175°C OPERATING TEMPERATURE 
APPLICATION ORIENTED 
CHARACTERIZATION SOT-194 


(option) 


APPLICATIONS 
HIGH CURRENT, HIGH SPEED SWITCHING 
SOLENOID AND RELAY DRIVERS 


s REGULATORS 

» DC-DC & DC-AC CONVERTERS 

» MOTOR CONTROL, AUDIO AMPLIFIERS INTERNAL SCHEMATIC DIAGRAM 
» AUTOMOTIVE ENVIRONMENT (INJECTION, D (2) 


ABS, AIR-BAG, LAMPDRIVERS, Etc.) 


ABSOLUTE MAXIMUM RATINGS 


to [Drain Current (continuous) at Ten 25> | SSC~=“~*sASC*‘“‘CNSC#C#d'CNC# 
[fo [Drain Current (continuous) atTe= 100° | —=~SC=~—~SSC“C~“~*~*~rCCS 
[Pix [Total Dissinetion at T-=25°C—~SCSC~dCSC‘“‘CCC#C#SSSCOC*~*~*~“‘ WW 
Sc 


(e) Pulse width limited by safe operating area 


June 1993 1/7 


621 


STK14N10 


THERMAL DATA 


Thermal Resistance Junction-case 
Thermal Resistance Junction-ambient 

Thermal Resistance Case-sink 

Maximum Lead Temperature For Soldering Purpose 


Rthy-case 
Rthj-amb 
Rthy-amb 


AVALANCHE CHARACTERISTICS 


IAR Avalanche Current, Repetitive or Not-Repetitive 
(pulse width limited by T, max, 6 < 1%) 
Eas Single Pulse Avalanche Energy 
(starting T, = 25 °C, Ip = lar, Vop = 25 V) 
Ear Repetitive Avalanche Energy 
(pulse width limited by T, max, 6 < 1%) 
Avalanche Current, Repetitive or Not-Repetitive 
(Tc = 100 °C, pulse width limited by T, max, 5 < 1%) 


OFF 
Symbol Parameter Test Conditions | Min. | Typ. 
Viprypss_ |Drain-source Ipb=250 nA Vaes=0 100 

Breakdown Voltage 
loss Zero Gate Voltage Vps = Max Rating 
Drain Current (Vas = 0) |Vps = Max Rating x 0.8 Te = 125°C 


lass Gate-body Leakage Ves=+20V 
Current (Vps = 0) 


—_—. 
on 
oO 
Oo © 
=e 
> > 


ON (*) 


| Typ. | Max. | 


unit 


Rps(on) |Static Drain-source On |Vgs=10V ID=7A 0.095 | 0.14 Q 

Resistance Ves=10V Ip=7A Te = 100°C 0.28 Q 

ID(on) + |On State Drain Current |Vps > Ip(on) X Ros(on)max 14 A 
Ves= 10 


Symbol Test Conditions 


DYNAMIC 
[Symbol | Parameter | Test Conditions| win. | Typ. | Wax. | Unit 


Gis (*) |Forward Vos > Ipion) X Ros(on)ymax In=7A 4 S 
Transconductance 


Ciss Input Capacitance Vops=25V f=1MHz Ves=0 650 900 pF 
Output Capacitance 180 250 pF 
Reverse Transfer 40 60 pF 


Capacitance 
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ELECTRICAL CHARACTERISTICS (continued) 


SWITCHING ON 


Turn-on Time 
Rise Time 


Vpp= 36 V 
Rqe=152 


Vpop = 80 V 
Re =159 


Turn-on Current Slope 


Total Gate Charge 
Gate-Source Charge 
Gate-Drain Charge 


Vpp = 80 V 


SWITCHING OFF 


trvott) |Off-voltage Rise Time 
tr Fall Time 
tc Cross-over Time 


Vpp = 80 V 
Ra=15Q2 


SOURCE DRAIN DIODE 


Isp Source-drain Current 
Ispm(*) 


Source-drain Current 
(pulsed) 


Isp = 14 A 
Vpp = 30 V 


Reverse Recovery 
Time 

Reverse Recovery 
Charge 

Reverse Recovery 
Current 


*) Pulsed: Pulse duration = 300 ps, duty cycle 1.5% 
2 Pulse width limited by safe operating area 


Safe Operating Areas 
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Vos (V) 


ky 


[Symbor [Parameter [Test Conditions | win. | Typ. | Wax. | Unit 


(see test circuit, figure 3) 


(see test circuit, figure 5) 


IDDp=7A 
Ves=10V 


20 30 ns 
120 170 ns 


IDp=14A 
Ves =10V 


ID=14A Ves=10V 


Test Conditions 


ID=14A 
Ves=10V 


(see test circuit, figure 5) 


di/dt = 100 A/us 
T, = 150 °C 


(see test circuit, figure 5) 


Thermal Impedance 


GC20460 
Ft mmeesii 


SE 
}—t HH +} +H HH HF H+ HH Ht —| HHH 


HH HET 


Ts = 0.5 Pe eae eT Trt 
Ht ert tt 

—— Lei | i Ty 

re Co" ee 


eer 
Ci er 


aus all Zim = k ne 


(OPT OSs” Ors. Ors (3) 


SCS-THOMSON us 


MICROELECTRONICS 
623 


STK14N10 


Derating Curve 
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Output Characteristics 
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Gate Charge vs Gate-source Voltage 
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Capacitance Variations 
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Normalized On Resistance vs Temperature 


Ros(o n) GC50280 


STK14N10 


Normalized Gate Threshold Voltage vs 
Temperature 
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Switching Safe Operating Area Accidental Overload Area 
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Fig. 1: Unclamped Inductive Load Test Circuits Fig. 2: Unclamped Inductive Waveforms 
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Fig. 3: Switching Times Test Circuits For Fig. 4: Gate Charge Test Circuit 
Resistive Load 
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Fig. 5: Test Circuit For Inductive Load Switching 
And Diode Recovery Times 
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N - CHANNEL ENHANCEMENT MODE 
LOW THRESHOLD POWER MOS TRANSISTOR 


[ave | Voss | Rosen [ 


TYPICAL Rosvon) = 0.09 Q 

AVALANCHE RUGGED TECHNOLOGY 
100% AVALANCHE TESTED 

REPETITIVE AVALANCHE DATA AT 100°C 
LOW GATE CHARGE 

HIGH CURRENT CAPABILITY 

175°C OPERATING TEMPERATURE 
LOGIC LEVEL COMPATIBLE INPUT 
APPLICATION ORIENTED SOT-194 
CHARACTERIZATION 


(option) 


APPLICATIONS 

HIGH CURRENT, HIGH SPEED SWITCHING 
SOLENOID AND RELAY DRIVERS 
REGULATORS 

DC-DC & DC-AC CONVERTERS INTERNAL SCHEMATIC DIAGRAM 
MOTOR CONTROL, AUDIO AMPLIFIERS D (2) 
AUTOMOTIVE ENVIRONMENT (INJECTION, 
ABS, AIR-BAG, LAMPDRIVERS, Etc.) 


ABSOLUTE MAXIMUM RATINGS 


Vos Drain-source Voltage (Ves = 0) 


Drain- gate Voltage (Res = 20 kQ) 
Gate-source Voltage 
a Drain Current (continuous) at T; = 25 °C 

. —_ °C 


( 
Drain Current (continuous) at T. = 100 


Storage Temperature -65 to 175 ne 


(e) Pulse width limited by safe operating area 
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THERMAL DATA 


Thermal Resistance Junction-case Max 
Thermal Resistance Junction-ambient Max 
Thermal Resistance Case-sink Typ 
Maximum Lead Temperature For Soldering Purpose 


Rthj-case 
Rthj-amb 
Rthe-sink 


AVALANCHE CHARACTERISTICS 


Avalanche Current, Repetitive or Not-Repetitive 
(pulse width limited by T,; max, 6 < 1%) 


Eas Single Pulse Avalanche Energy 
(starting T, = 25 °C, Ip = lar, Vop = 25 V) 


Ear Repetitive Avalanche Energy 
(pulse width limited by T, max, 6 < 1%) 


IAR Avalanche Current, Repetitive or Not-Repetitive 
(Tc = 100 °C, pulse width limited by T, max, 8 < 1%) 


ELECTRICAL CHARACTERISTICS (Tcase = 25 °C unless otherwise specified) 
OFF 


Symbol Parameter 
VipR)poss_ |Drain-source 
Breakdown Voltage 
loss Zero Gate Voltage Vos = Max Rating 
Drain Current (Ves = 0) |Vps = Max Rating x 0.8 Te = 125°C 


lass Gate-body Leakage Ves=+15V 
Current (Vps = 0) 


Gate Threshold Voltage |Vos= Ves Ip = 250 nA { 


Rps(on) |Static Drain-source On |Ves=5V Ip=8A 0.12 Q 

Resistance Ves=5V Ip=8A Te = 100°C 0.24 Q 

ID(on) [On State Drain Current |Vps > Ipion) X Rosyon)max 16 A 
Ves = 10 

DYNAMIC 


Symbol Test Conditions 


Gts (*) |Forward Vos > ID(on) X Ros(on)max 
Transconductance 


Ciss Input Capacitance Vos=25V f=1MHz Ves=0 1200 | 1500 

Coss Output Capacitance 250 350 

Crss Reverse Transfer 60 90 
Capacitance 
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ELECTRICAL CHARACTERISTICS (continued) 
SWITCHING RESISTIVE LOAD 


[Symbol | Peremeter [Test conaions [an [ ty. [woe [ Unt 


hal -on Time Vpp=30V Ip=8A 


Rise Time Res=25Q2 Ves=5V 
(di/dt), 


(see test circuit, figure 3) 
Vpp=80V Ip=16A 
Res=252 Ves=5V 
(see test circuit, figure 5) 


Turn-on Current Slope 


Qg Total Gate Charge Vpp =80V Ip=16A Ves=5V 
Qgs Gate-Source Charge 
Qga Gate-Drain Charge 


SWITCHING INDUCTIVE LOAD 


Off-voltage Rise Time |Vpp=80V Ip=16A 


Fall Time Res=252 Ves=5V 
Cross-over Time (see test circuit, figure 5) 


SOURCE DRAIN DIODE 


Symbol Test Conditions 


Isp Source-drain Current 
Isom(*) |Source-drain Current 
(pulsed) 
Forward On Voltage Isp = 16A Ves= 


Reverse Recovery Isp =16A_ di/dt = 100 A/us 
Time Von =50V~ T,=150 a 
Reverse Recovery (see test circuit, figure 5) 
Charge 
Reverse Recovery 
Current 
) Pulsed: Pulse duration = 300 ps, duty cycle 1.5% 
(e) Pulse width limited by safe operating area 


Safe Operating Area Thermal Impedance 
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Derating Curve 
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Capacitance Variations Normalized Gate Threshold Voltage vs 


Temperature 
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Switching Safe Operating Area 


0 60 80 100 Vps(V) 


Source-drain Diode Forward Characteristics 
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Fig. 1: Unclamped Inductive Load Test Circuits 
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Accidental Overload Area 
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Fig. 2: Unclamped Inductive Waveforms 
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Fig. 3: Switching Times Test Circuits For Fig. 4: Gate Charge Test Circuit 
Resistive Load 
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Fig. 5: Test Circuit For Inductive Load Switching 
And Diode Recovery Times 
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N - CHANNEL ENHANCEMENT MODE 
POWER MOS TRANSISTOR 


f 5 eT Re eee 
ST 


[wre | voss | Rosen |e 


TYPICAL Rosjon) = 0.09 Q 

AVALANCHE RUGGED TECHNOLOGY 
100% AVALANCHE TESTED 

REPETITIVE AVALANCHE DATA AT 100°C 
LOW GATE CHARGE 

HIGH CURRENT CAPABILITY 
APPLICATION ORIENTED 
CHARACTERIZATION 


SOT-194 


APPLICATIONS (option) 


HIGH CURRENT, HIGH SPEED SWITCHING 
SOLENOID AND RELAY DRIVERS 
REGULATORS 

DC-DC & DC-AC CONVERTERS 

MOTOR CONTROL, AUDIO AMPLIFIERS 
AUTOMOTIVE ENVIRONMENT (INJECTION, INTERNAL SCHEMATIC DIAGRAM 
ABS, AIR-BAG, LAMPDRIVERS, Etc.) D (2) 


ABSOLUTE MAXIMUM RATINGS 


Drain- gate Voltage (Ras = 20 kQ) 


Drain Current (continuous) at Tc = 25 °C 


Drain Current (continuous) at Tc = 100 °C 


0.43 


-65 to 175 


(e) Pulse width limited by safe operating area 
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THERMAL DATA 


Thermal Resistance Junction-case 
Thermal Resistance Junction-ambient Max 
Thermal Resistance Case-sink Typ 
Maximum Lead Temperature For Soldering Purpose 


Rthj-case 
Rthy-amb 
Rthj-amb 


AVALANCHE CHARACTERISTICS 


lAR Avalanche Current, Repetitive or Not-Repetitive 
(pulse width limited by T, max, 6 < 1%) 


Eas Single Pulse Avalanche Energy 
(starting Tj = 25 °C, Ip = lar, Vpp = 25 V) 


Ear Repetitive Avalanche Energy 
(pulse width limited by T, max, 6 < 1%) 


Avalanche Current, Repetitive or Not-Repetitive 
(Tc = 100 °C, pulse width limited by T, max, 5 < 1%) 


ELECTRICAL CHARACTERISTICS (Tease = 25 °C unless otherwise specified) 
OFF 


Visrypss_ |Drain-source Ip=250 nA Ves= 
Breakdown Voltage 
lpss Zero Gate Voltage Vos = Max Rating 
Drain Current (Vas = 0) |Vps = Max Rating x 0.8 Te = 125°C 
lass Gate-body oo Ves=+20V + 100 
Current (Vps = 


rSymbot [Parameter | Test Conditions| win. | Typ. | Wax. | Unit_ 
[Ves [Gato Threshotd Votage|Vos= Ves p= 250uA | 2 [ee | 4 | v_ 


Rpsion) |Static Drain-source On |Vags=10V Ip=8.5A 0.11 
Resistance Ves=10V Ip=8.5A Te = 100°C 0.22 
ID(on) On State Drain Current |Vps > Ip(on) X Ros(on)max 
Veas=10V 


DYNAMIC 
[Sambi [—faranier [Fas coations Twn [ox [un 


Gs ( Forward Vos > Ip(on) X Rosion)max Ip=8.5A [es 
Transconductance 


Ciss Input Capacitance Vos=25V f=1MHz Ves=0 hall 1100 

Output Capacitance a a i 
Reverse Transfer pF 
Capacitance 


< 


eRe) 
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ELECTRICAL CHARACTERISTICS (continued) 
SWITCHING ON 


ta(on) Turn-on Time Vpp=30V Ip=3A 25 35 
tr Rise Time Ae = 502 Ves =10V 75 110 
(see test circuit, figure 3) 
(di/dt)on |Turn-on Current Slope |Vpp=80V Ip=17A A/us 
ieee Ves =10V 
(see test circuit, figure 5) 
Total Gate Charge Vpp =80V Ipnp=17A Ves=10V 
oo Gate-Source Charge eS 
Qga Gate-Drain Charge 11 


SWITCHING OFF 


Symbol Test Conditions 


trvott) |Off-voltage Rise Time |Vpp=80V Ip=17A 
tt Fall Time Re = 502 Ves =10V 
te Cross-over Time (see test circuit, figure 5) 


SOURCE DRAIN DIODE 


Symbol Test Conditions 


am Source-drain Current 
Ispm(e Source-drain Current 
aera 


| Vsp (*) | Forward On Voltage Isp =17A Ves=O0 


Reverse Recovery Isp = 17A di/dt = 100 A/us 
Time Vpp=20V T,=150°C 
Reverse Recovery (see test circuit, figure 5) 
Charge 
Reverse Recovery 
Current 

(*) Pulsed: Pulse duration = 300 ps, duty cycle 1.5 % 

(e) Pulse width limited by safe operating area 


Safe Operating Areas Thermal Impedance 
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Derating Curve 


ce) ee 
a a a A i 
betula oi bie le 
oN ei ann 


a 
5 a OS 
PP ee el a a OS 

GS eG 
it 


0 50 100 


Transfer Characteristics 


GC29540 


vo [eae [TTT 
CPE 
coy 


0 2 4 6 Vos (V) 


A 
lel espa 
lie Natleleadicsies eee td 
ia el a le 
Seeks ae na 
COCE EEE 
CCCEE Eee 


0 4 8 12 16 20 Ip(A) 


1 SO Tease (°C) 


Output Characteristics 
GC29530 


“eT 
BE Zo os sd 
aoe aeee 
(geaneee 


ett! 
ee 
COA eo 
ci 


Ree Wea 


SS 


0 4 8 12 16 20 Ip(A) 


Gate Charge vs Gate-source Voltage 
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Capacitance Variations Normalized Gate Threshold Voltage vs 
Temperature 
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Switching Safe Operating Area 
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Fig. 1: Unclamped Inductive Load Test Circuits 
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Accidental Overload Area 
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Fig. 2: Unclamped Inductive Waveforms 
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Fig. 3: Switching Times Test Circuits For Fig. 4: Gate Charge Test Circuit 
Resistive Load 
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Fig. 5: Test Circuit For Inductive Load Switching 
And Diode Recovery Times 


L=100pH 


$C06010 


Keg SGS-THONSON 
YF wicroe.ectnomes 


STK17N10 


7/7 


643 


(GF SGS-THOMSOR = =—»-s STK 18NO5 
Y// MICROELECTRONICS STKISNO6 


N - CHANNEL ENHANCEMENT MODE 
POWER MOS TRANSISTOR 


[PE [Voss | Rosen | e 


TYPICAL Ropsvon) = 0.06 Q 

AVALANCHE RUGGED TECHNOLOGY 
100% AVALANCHE TESTED 

REPETITIVE AVALANCHE DATA AT 100°C 
LOW GATE CHARGE 

HIGH CURRENT CAPABILITY 

175°C OPERATING TEMPERATURE 
APPLICATION ORIENTED SOT-194 
CHARACTERIZATION (option) 


APPLICATIONS 

HIGH CURRENT, HIGH SPEED SWITCHING 
SOLENOID AND RELAY DRIVERS 
REGULATORS 

DC-DC & DC-AC CONVERTERS INTERNAL SCHEMATIC DIAGRAM 
MOTOR CONTROL, AUDIO AMPLIFIERS D (2) 
AUTOMOTIVE ENVIRONMENT (INJECTION, 
ABS, AIR-BAG, LAMPDRIVERS, Etc.) 


ABSOLUTE MAXIMUM RATINGS 


Ves 


(e) |Drain Current (pulsed) 


| Ptot | Total Dissipation at Tc = 25 °C Se ee Ww 
[Joerg Factor SSSSSC*dSSSSSS i 


(e) Pulse width limited by safe operating area 
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THERMAL DATA 


Rthj-case | Thermal Resistance Junction-case Max 

Rth)-amb |Thermal Resistance Junction-ambient Max 

Rthe-sink | Thermal Resistance Case-sink Typ 
Maximum Lead Temperature For Soldering Purpose 


AVALANCHE CHARACTERISTICS 


lAR Avalanche Current, Repetitive or Not-Repetitive 
(pulse width limited by T, max, 5 < 1%) 

Eas Single Pulse Avalanche Energy 
(starting T, = 25 °C, Ip = lar, Vop = 25 V) 


Ear Repetitive Avalanche Energy 
(pulse width limited by T, max, 6 < 1%) 


Avalanche Current, Repetitive or Not-Repetitive 
(Tc = 100 °C, pulse width limited by T, max, & < 1%) 


ELECTRICAL CHARACTERISTICS (Tcase = 25 °C unless otherwise specified) 
OFF 


Symbol Test Conditions 
Viprypss_ |Drain-source Ipb=250uA Ves=0 
Breakdown Voltage for STK18N05 
for STK18N06 60 
Ipss Zero Gate Voltage Vos = Max Rating 
Drain Current (Ves = 0) |Vps = Max Rating x 0.8 Te= 125°C 
lass Gate-body Leakage Ves=+20V 
Current (Vps = 0) 
ON (*) 


Symbol Test Conditions 
Gate Threshold Voltage |Vos = Ves Ip = 250 pA 2 


Rpsion) |Static Drain-source On |Veas=10V ID=9A 
Resistance Ves=10V Ipb=9A Te = 100°C 
On State Drain Current |Vps > Ip(on) X Ros(on)max 18 
Ves=10V 


DYNAMIC 


Ofs (*) Forward Vos > ID(on) X Rps(on)max Ip =9A 5 
Transconductance 


S 
Ciss Input Capacitance Vos=25V f=1MHz Ves=0 520 700 pF 
Coss Output Capacitance 250 350 pF 
Crss Reverse Transfer 80 120 pF 
Capacitance 
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STK18N05/STK18N06 


ELECTRICAL CHARACTERISTICS (continued) 


SWITCHING ON 


Vop= 40 V 


Turn-on Current Slope 
( 


Re = 502 


Qg Total Gate Charge Vop = 40 V 
Qgs Gate-Source Charge 
Qga Gate-Drain Charge 


SWITCHING OFF 


trivotty |Off-voltage Rise Time 
tr Fall Time 
te Cross-over Time 


Vpp = 40 V 


SOURCE DRAIN DIODE 


ee Source-drain Current 
Ispm(¢ Source-drain Current 
eae 


Isp = 18A 
Vpp = 15 V 


ee ees Recovery 
Time 

Reverse Recovery 
Charge 

Reverse Recovery 
Current 


(«) Pulsed: Pulse duration = 300 ps, duty cycle 1.5% 
(e) Pulse width limited by safe operating area 


Safe Operating Area 
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Test Conditions 
td(on) Turn-on Time Vop=30V = 
tr Rise Time Re =50Q = 
(see test circuit figure) 


see test circuit figure) 
IDD=18A Ves=10V 


Test Conditions 


Res = 50 Q 
(see test circuit figure) 


SGS-THOMSON 
MICROELECTRONICS 


Min. | Typ. | Max. | Unit | 

eee 

ial OE 
30 nc 


ID=3A 


Ves =10V 


ID=18A 
Ves =10V 


Pret are 
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IDpb=18A 
Ves=10V 


Test Conditions 


di/dt = 100 A/us 
T, = 150 i © 
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Derating Curve 
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MICROELECTRONICS 


Capacitance Variations 


GC27320 
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Normalized Gate Threshold Voltage vs 
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Switching Safe Operating Area Accidental Overload Area 
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Fig. 1: Unclamped Inductive Load Test Circuits Fig. 2: Unclamped Inductive Waveforms 
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Fig. 3: Switching Times Test Circuits For Fig. 4: Gate Charge Test Circuit 
Resistive Load 
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Fig. 5: Test Circuit For Inductive Load Switching 
And Diode Recovery Times 


SC06010 


7/6 
f SGS-THONISO 
ff Scheel ses ecar 


651 


(a, SGS-THOMSON = =—SEsSTK18NOSL 
SF MICROELECTRONICS STK18NO6L 


N - CHANNEL ENHANCEMENT MODE 
LOW THRESHOLD POWER MOS TRANSISTOR 


TYPE | Voss_| Rosin | to 
STK18NO6L 60 V < 0.085 Q 18 A 
TYPICAL Rosoon) = 0.065 Q 

AVALANCHE RUGGED TECHNOLOGY 

100% AVALANCHE TESTED 

REPETITIVE AVALANCHE DATA AT 100°C 
LOW GATE CHARGE 

LOGIC LEVEL COMPATIBLE INPUT 

175°C OPERATING TEMPERATURE 


APPLICATION ORIENTED 
CHARACTERIZATION 


SOT-194 
(option) 
APPLICATIONS 


HIGH CURRENT, HIGH SPEED SWITCHING 
SOLENOID AND RELAY DRIVERS 


REGULATORS 
DC-DC & DC-AC CONVERTERS INTERNAL SCHEMATIC DIAGRAM 
MOTOR CONTROL, AUDIO AMPLIFIERS D (2) 


AUTOMOTIVE ENVIRONMENT (INJECTION, 
ABS, AIR-BAG, LAMPDRIVERS, Etc.) 


ABSOLUTE MAXIMUM RATINGS 


Symbol Parameter 
STK18NO5L STK18NO6L 


Storage Temperature -65 to 175 
Max. Operating Junction Temperature 175 


(e) Pulse width limited by safe operating area 
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STK18NO05L/06L 


THERMAL DATA 


Rthy-case {Thermal Resistance Junction-case Max 

Rth)-amb | Thermal Resistance Junction-ambient Max 

Rthe-sink | Thermal Resistance Case-sink Typ 
Maximum Lead Temperature For Soldering Purpose 


AVALANCHE CHARACTERISTICS 


Parameter 


lAR Avalanche Current, Repetitive or Not-Repetitive 
(pulse width limited by T, max, 5 < 1%) 
Single Pulse Avalanche Energy 
(starting T, = 25 °C, Ip = lar, Vop = 25 V) 


Repetitive Avalanche Energy 
(pulse width limited by T, max, 6 < 1%) 


Avalanche Current, Repetitive or Not-Repetitive 
(Tc = 100 °C, pulse width limited by T, max, 5 < 1%) 


ELECTRICAL CHARACTERISTICS (Tease = 25 °C unless otherwise specified) 
OFF 


Symbol Test Conditions 
V(pR)pss_ |Drain-source Ip=250 nA Ves=0 
Breakdown Voltage for STK18NO5L 
for STK18NO6L 
lpss Zero Gate Voltage Vos = Max Rating 
Drain Current (Ves = 0) |Vps = Max Rating x 0.8 T.= 125°C 
Iass Gate-body Leakage Ves eae 15:V 
Current (Vps = 0) 
ON (:*) 


Symbol Test Conditions 
| Vestn) |Gate Threshold Voltage |Vps= Ves Ip= 250 nA 


Rosion) |Static Drain-source On |Ves=5V Ip=9A 
Resistance Ves=5V |Ip=9A Te =100°C 
ID(on) On State Drain Current Vos > ID(on) X RbS(on)max 18 
Ves=10V 


DYNAMIC 
Symbol Test Conditions 


Ofs (*) Forward Vos > ID(on) X Rps(on)max ID=9A 
Transconductance 


Ciss Input Capacitance Vos=25V f=1MHz Ves=0 
Coss Output Capacitance 
Crss Reverse Transfer 

Capacitance 


700 | 1000 | pF 
250 | 350 | pF 
70 100 | pF 


2/7 


{oz SGS-THONSO 
YH CRON DoTRGRIDS 


654 


STK18NO5L/06L 


ELECTRICAL CHARACTERISTICS (continued) 
SWITCHING RESISTIVE LOAD 


Turn-on Time Vop=30V IpD=9A 

Rise Time Res =502 Ves=5V 
(see test circuit, figure 3) 

Turn-on Current Slope |Vpp=40V Ip=18A 
Res=5002 Ves=5V 
(see test circuit, figure 5) 


Total Gate Charge Von =40V Ip=18A Ves=5V 


Gate-Source Charge 
Gate-Drain Charge 


trvott) |Off-voltage Rise Time |Vpp=40V Ip=18A 
tr Fall Time hee = 00.0) Vee 5 100 
tc Cross-over Time (see test circuit, figure 5) 180 


SOURCE DRAIN DIODE 


Symbol Test Conditions 


Isp Source-drain Current 
Ispm(e) |Source-drain Current 
(pulsed) 
Forward On Voltage IspetBA. Ves= 


Reverse Recovery Isp = 18 A di/dt = 100 A/us 
Time Vop=30V T,= 150°C 
Reverse Recovery (see test circuit, figure 5) 
Charge 

Reverse Recovery 

Current 


) Pulsed Pulse duration = 300 us, duty cycle 15% 
(e) Pulse width limited by safe operating area 


Safe Operating Area Thermal Impedance 
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Derating Curve 


GC27510 


Transfer Characteristics 
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Output Characteristics 
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Normalized Gate Threshold Voltage vs 
Temperature 
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Switching Safe Operating Area 
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Fig. 1: Unclamped Inductive Load Test Circuits 
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Accidental Overload Area 
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Fig. 2: Unclamped Inductive Waveforms 
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Fig. 3: Switching Times Test Circuits For Fig. 4: Gate Charge Test Circuit 
Resistive Load 
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Fig. 5: Test Circuit For Inductive Load Switching 
And Diode Recovery Times 
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MICROELECTRONICS STK22N05 


N - CHANNEL ENHANCEMENT MODE 
POWER MOS TRANSISTOR 


[_aWPE | Voss | Rosen | 


TYPICAL Rps(on) = 0.048 Q 
AVALANCHE RUGGEDNESS TECHNOLOGY 
100% AVALANCHE TESTED 

REPETITIVE AVALANCHE DATA AT 100°C 
LOW GATE CHARGE 

HIGH CURRENT CAPABILITY 

175°C OPERATING TEMPERATURE 
APPLICATION ORIENTED 
CHARACTERIZATION SOT-194 


(option) 


APPLICATIONS 

HIGH CURRENT, HIGH SPEED SWITCHING 
SOLENOID AND RELAY DRIVERS 
REGULATORS 

DC-DC & DC-AC CONVERTERS 

MOTOR CONTROL, AUDIO AMPLIFIERS INTERNAL SCHEMATIC DIAGRAM 
AUTOMOTIVE ENVIRONMENT (INJECTION, D (2) 

ABS, AIR-BAG, LAMPDRIVERS, Etc.) 


ABSOLUTE MAXIMUM RATINGS 


Drain-source Voltage (Vas = 0) 
Drain- gate Voltage (Res = 20 kQ) 
to [Drain Current (continuous) tTe= 25° | SSCd;C 
i 

Ww 


Storage Temperature -65 to 175 


(e) Pulse width limited by safe operating area 
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STK22N05 


THERMAL DATA 


Rth-case | Thermal Resistance Junction-case Max 
Rthj-amb | Thermal Resistance Junction-ambient Max 


Rth)-amb | Thermal Resistance Case-sink Typ 
Maximum Lead Temperature For Soldering Purpose 


AVALANCHE CHARACTERISTICS 
22 


IAR Avalanche Current, Repetitive or Not-Repetitive 
(pulse width limited by T, max, 6 < 1%) 


Eas Single Pulse Avalanche Energy 


(starting T, = 25 °C, Ip = lar, Vop = 25 V) 


Ear Repetitive Avalanche Energy 
(pulse width limited by T, max, 6 < 1%) 


IAR Avalanche Current, Repetitive or Not-Repetitive 
(Tc = 100 °C, pulse width limited by T, max, 5 < 1%) 


ELECTRICAL CHARACTERISTICS (Tcase = 25 °C unless otherwise specified) 
OFF 


Test Conditions | Min. | Typ. 


Ip=250 uA Ves=0 50 


Parameter 


Drain-source 
Breakdown Voltage 


loss Zero Gate Voltage Vos = Max Rating 250 uA 
Drain Current (Vgs = 0) | Vos = Max Rating x 0.8 T.= 125°C 1000 uA 
Gate-body Leakage Ves=+20V 


Current (Vps = 0) 


V(BR)DSS 


ON (*) 
| Vesithy |Gate Threshold Voltage |Vos= Ves Ip= 250A 2 !29 | 4 


Rpos(on) |Static Drain-source On jVgs=10V Ip=11A 0.048 | 0.065 Q 
Resistance Ves=10V Ip=11A Te = 100°C | 0.13 Q 


ID(on) On State Drain Current |Vps > Ib(on) X Ros(on)max 22 A 
Ves=10V 


Input Capacitance Vos=25V f=1MHz Ves=0 
Output Capacitance 

Reverse Transfer 

Capacitance 
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ELECTRICAL CHARACTERISTICS (continued) 
SWITCHING ON 


[sanot | —Paraneier [est enaions Twn, [n. [n. [un 


Turn-on Time Vop=30V Ip=3A 
Rise Time Re = 509 Ves =10V 
(see test circuit, figure 3) 
Vpop=40V Ip=22A 

Re =509 Ves =10V 
(see test circuit, figure 5) 


Vpp=40V Ip=22A Ves=10V 


Turn-on Current Slope 


Total Gate Charge 
Gate-Source Charge 
Gate-Drain Charge 


Off-voltage Rise Time |Vpp=40V Ip=22A 120 
Fall Time Re = 502 Ves=10V 120 
Cross-over Time (see test circuit, figure 5) i 250 


Source-drain Current 
Source-drain Current 
(pulsed) 


Reverse Recovery Isp = 22 A di/dt = 100 A/us 
Time Vpp = 30 V T, = 150 °C 
Reverse Recovery (see test circuit, figure 5) 
Charge 

Reverse Recovery 

Current 


(~) Pulsed. Pulse duration = 300 pts, duty cycle 1.5% 
(e) Pulse width limited by safe operating area 


Safe Operating Area Thermal Impedance 
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Derating Curve Output Characteristics 
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Switching Safe Operating Area 
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Fig. 1: Unclamped Inductive Load Test Circuits 


SCO5970 


6/7 


Sg i 


666 


Accidental Overload Area 
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Fig. 2: Unclamped Inductive Waveforms 
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Fig. 3: Switching Times Test Circuits For Fig. 4: Gate Charge Test Circuit 
Resistive Load 


| =CONST 


V ; =20V=Vewax 


$c05990 


scoecco 


Fig. 5: Test Circuit For Inductive Load Switching 
And Diode Recovery Times 
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MICROELECTRONICS STK22N06 
N - CHANNEL ENHANCEMENT MODE 
POWER MOS TRANSISTOR 
[twee [Voss | Rosey [te 


STK22N06 <0.0652| 22A 


TYPICAL Rps(on) = 0.048 Q 

AVALANCHE RUGGED TECHNOLOGY 
100% AVALANCHE TESTED 

REPETITIVE AVALANCHE DATA AT 100°C 
LOW GATE CHARGE 

HIGH CURRENT CAPABILITY 

175°C OPERATING TEMPERATURE 
APPLICATION ORIENTED 
CHARACTERIZATION SOT-194 


(option) 


APPLICATIONS 
HIGH CURRENT, HIGH SPEED SWITCHING 


» SOLENOID AND RELAY DRIVERS 

» REGULATORS 

» DC-DC & DC-AC CONVERTERS 

» MOTOR CONTROL, AUDIO AMPLIFIERS INTERNAL SCHEMATIC DIAGRAM 
» AUTOMOTIVE ENVIRONMENT (INJECTION, D (2) 


ABS, AIR-BAG, LAMPDRIVERS, Etc.) 


G (1) 


ABSOLUTE MAXIMUM RATINGS 


[Symbol[—~Parameter—=S=~S~*~—“‘*wS*‘“‘C‘#WWW®*~™~~ = Unit | 
[Vos [Drain-source Votage (Vos=0) ——=S«dTSC“‘SOOWOWOOCOC~d;SC‘~CS 
[Vosn_|Drain- gate Voltage (Res= 20k) Sid SSCSC~—~SSC“‘*‘*rCSCS*S 
to [Drain Current (continuous) atTe=25°C =| SSC~=~—~SCSC“‘“SCS*dCCS 
fie | Drain Current (continuous) at Tc = 100 °C 
[Pix [Total Dissipation atTe=25°C =SS~=~dSC“‘C;(#COOSSOOOOOOOCSCOW 
fp oeraing Factor SSCSC~—~—SC“‘“*™*~tSSCSC*rC 


(e) Pulse width limited by safe operating area 
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STK22N06 


THERMAL DATA 


Thermal Resistance Junction-case 
Thermal Resistance Junction-ambient Max 
Thermal Resistance Case-sink Typ 
Maximum Lead Temperature For Soldering Purpose 


Rthy-case 
Rthy-amb 
Rthj-amb 


AVALANCHE CHARACTERISTICS 


IAR Avalanche Current, Repetitive or Not-Repetitive 
(pulse width limited by T, max, 5 < 1%) 


Eas Single Pulse Avalanche Energy 
(starting T, = 25 °C, Ip = lar, Voo = 25 V) 


Ear Repetitive Avalanche Energy 
(pulse width limited by T, max, 6 < 1%) 


Avalanche Current, Repetitive or Not-Repetitive 
(Tc = 100 °C, pulse width limited by T, max, 5 < 1%) 


ELECTRICAL CHARACTERISTICS (Tcase = 25 °C unless otherwise specified) 
OFF 


Viprypss_ |Drain-source Ip=250 uA Ves= V 
Breakdown Voltage 
Ipss Zero Gate Voltage Vos = Max Rating 
Drain Current (Ves = Vps = Max Rating x 0.8 T.= 125°C 


lass Gate-body ae Ves=+20V + 100 
Current (Vps = 


he aa ea 
Tesi [Sate Threshold Vottage|Vos= Vas lo=250wA—~=S«d|«@ | 29 | «| 


ue Static Drain-source On |Ves=10V Ip=11A 0.048 | 0.065 
Resistance Ves=10V Ip=11A Te =100°C 0.13 
ID(on) On State Drain Current Vos > ID(on) Xx Rps(on)max 7 
Ves=10V 


DYNAMIC 
PSimvot | Poameter [restorations [ns [om [ws [ont 


Ots ( Forward Vps> ID(on) X Ros( (on)max Ip=11A 10 
Transconductance 


Ciss Input Capacitance Vos=25V f=1MHz Ves=0 700 900 

Output Capacitance a 450 i 
Reverse Transfer 150 pF 
Capacitance 


< 


Ow 


> 
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STK22N06 


ELECTRICAL CHARACTERISTICS (continued) 
SWITCHING ON 


Symbol Test Conditions 


Turn-on Time Vpop=30V IpD=3A 
Rise Time Rg =50Q0 Ves =10V 
(see test circuit, figure 3) 


Turn-on Current Slope |Vpp=40V Ip=22A 


Re = 502 Ves=10V 

(see test circuit, figure 5) 
Total Gate Charge Vpopo=40V Ip=22A Ves=10V 
Gate-Source Charge 
Gate-Drain Charge 


SWITCHING OFF 


trivott) |Off-voltage Rise Time |Vpp=40V Ip=22A 120 
tt Fall Time Re=50Q2 Ves=10V 120 
te Cross-over Time (see test circuit, figure 5) bie 250 


SOURCE DRAIN DIODE 


Symbol Test Conditions 


Isp Source-drain Current 
Isom(*) |Source-drain Current 
(pulsed) 
Forward On Voltage Isp = 22 A Ves=0 


Reverse Recovery Isp = 22 A di/dt = 100 A/us 
Time Voo = 30 V T, = 150 °C 
Reverse Recovery (see test circuit, figure 5) 
Charge 

Reverse Recovery 

Current 


(*) Pulsed: Pulse duration = 300 pts, duty cycle 15% 
(e) Pulse width limited by safe operating area 


Safe Operating Area Thermal Impedance 
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Transfer Characteristics 
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Capacitance Variations 


Normalized On Resistance vs Temperature 
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Switching Safe Operating Area 
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Fig. 1: Unclamped Inductive Load Test Circuits 
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Accidental Overload Area 
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Fig. 2: Unclamped Inductive Waveforms 
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Fig. 3: Switching Times Test Circuits For Fig. 4: Gate Charge Test Circuit 
Resistive Load 
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Fig. 5: Test Circuit For Inductive Load Switching 
And Diode Recovery Times 
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Y// MICROELECTRONICS STK23NO6L 


N - CHANNEL ENHANCEMENT MODE 
LOW THRESHOLD POWER MOS TRANSISTOR 


_ TYPE | Voss | Rosion | to 
STK23NO06L 60 V < 0.055 Q 23 A 
TYPICAL Ropsvon) = 0.044 Q 

AVALANCHE RUGGEDNESS TECHNOLOGY 
100% AVALANCHE TESTED 

REPETITIVE AVALANCHE DATA AT 100°C 
LOW GATE CHARGE 

HIGH CURRENT CAPABILITY 

LOGIC LEVEL COMPATIBLE INPUT 

175°C OPERATING TEMPERATURE 


APPLICATION ORIENTED 
CHARACTERIZATION 


PRELIMINARY DATA 


SOT-194 
(option) 


APPLICATIONS 
HIGH CURRENT, HIGH SPEED SWITCHING 


MOTOR CONTROL, AUDIO AMPLIFIERS 
AUTOMOTIVE ENVIRONMENT (INJECTION, 
ABS, AIR-BAG, LAMPDRIVERS, Etc.) 


np SOLENOID AND RELAY DRIVERS 

a REGULATORS INTERNAL SCHEMATIC DIAGRAM 
n DC-DC & DC-AC CONVERTERS D (2) 

is | 


ABSOLUTE MAXIMUM RATINGS 
STK23N05L STK23NO6L 


| Ip | Drain Current (continuous) at T. = 25 °C 23 
|p| Drain Current (continuous) at Tc = 100 °C 


0.43 
-65 to 175 


(e) Pulse width limited by safe operating area 
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STK23N05L/STK23NO6L 


THERMAL DATA 


Rthj)-case | Thermal Resistance Junction-case Max 
Rthy-amb | Thermal Resistance Junction-ambient Max 


Rthe-sink |Thermal Resistance Case-sink Typ 
TI Maximum Lead Temperature For Soldering Purpose 


AVALANCHE CHARACTERISTICS 
Avalanche Current, Repetitive or Not-Repetitive [ee 
Eas Single Pulse Avalanche Energy mJ 

(starting T, = 25 °C, Ip = lar, Vop = 25 V) 
ad ed 


Max Value 
23 


(pulse width limited by T, max, 5 < 1%) 
Repetitive Avalanche Energy 20 
(pulse width limited by T, max, 6 < 1%) 
Avalanche Current, Repetitive or Not-Repetitive 6 
(Tc = 100 °C, pulse width limited by T, max, 6 < 1%) 


ELECTRICAL CHARACTERISTICS (Tease = 25 °C unless otherwise specified) 
OFF 


ViprR)oss_ |Drain-source Ip=250 uA Ves=0 
Breakdown Voltage for STK23NO05L 
for STK23NO6L 


loss Zero Gate Voltage Vos = Max Rating 

Drain Current (Ves = 0) |Vps = Max Rating x 0.8 T.= 125°C 
lass Gate-body Leakage Ves=t15V 

Current (Vps = 0) 


Symbol Test Conditions 


Veasith) |Gate Threshold Voltage|Vps= Ves Ip= 250 uA 


Rps(on) IDp=11.5A 
Ipn=11.5A Te = 100°C 


ID(on) 


DYNAMIC 


Symbol Test Conditions 


Ots (*) |Forward Vos > Ipion) X Ros(onymax IpD=11.5A 
Transconductance 


Ciss Input Capacitance Vos=25V f=1MHz Ves=0 
Coss Output Capacitance 
Criss Reverse Transfer 

Capacitance 


Min. | Typ. | Max. | Unit | 
LaLa 
a 980 | 1300 | pF 
320 | 450 | pF 

pF 
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STK23NO05L/STK23NO6L 


ELECTRICAL CHARACTERISTICS (continued) 
SWITCHING RESISTIVE LOAD 


Parameter Test Conditions 


Turn-on Time Vop=25V Ip=11.5A 
Rise Time Res=50Q2 Ves=5V 
(see test circuit, figure 3) 
Turn-on Current Slope j|Vpp=40V Ip=23A 
Res=502 Ves=5V 
(see test circuit, figure 5) 
Total Gate Charge Vop=40V Ip=23A Ves=5V 
Gate-Source Charge 
Gate-Drain Charge 


Test Conditions 


trvort) |Off-voltage Rise Time |Vpp=40V Ip=23A 
tt Fall Time [Res = 502 Ves=5V 
te 'Cross-over Time (see test circuit, figure 5) 


SOURCE DRAIN DIODE 


Parameter Test Conditions 


Isp Source-drain Current 
Ispom(e) |Source-drain Current 
i (pulsed) 


Forward On Voltage Isp = 23 A Ves=0 


tre iReverse Recovery Isp = 23 A di/dt = 100 A/us 
Time Vpop=25V_ T,=150°C 
Reverse Recovery (see test circuit, figure 5) 
iCharge 

‘Reverse Recovery 
'Current 

(*) Pulsed Pulse duration = 300 us. duty cycle 15% 
(e) Pulse width limited by safe operating area 


Safe Operating Area Thermal Impedance 
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Derating Curve Output Characteristics 
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Capacitance Variations Normalized Gate Threshold Voltage vs 
Temperature 
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STK23N05L/STK23NO6L 


Switching Safe Operating Area 
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Accidental Overload Area 
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Fig. 3: Switching Times Test Circuits For Fig. 4: Gate Charge Test Circuit 
Resistive Load 
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Fig. 5: Test Circuit For Inductive Load Switching 
And Diode Recovery Times 
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Y// MICROELECTROMICS STK3055E 


N - CHANNEL ENHANCEMENT MODE 


POWER MOS TRANSISTOR 
eer ee 
STK3055E 60 V 


TYPICAL Rogion) = 0.1 

AVALANCHE RUGGED TECHNOLOGY 
100% AVALANCHE TESTED 

REPETITIVE AVALANCHE DATA AT 100°C 
LOW GATE CHARGE 

175°C OPERATING TEMPERATURE 
APPLICATION ORIENTED 
CHARACTERIZATION 


SOT-194 


APPLICATIONS (option) 


HIGH CURRENT, HIGH SPEED SWITCHING 
SOLENOID AND RELAY DRIVERS 
REGULATORS 

DC-DC & DC-AC CONVERTERS 

MOTOR CONTROL, AUDIO AMPLIFIERS 
AUTOMOTIVE ENVIRONMENT (INJECTION, INTERNAL SCHEMATIC DIAGRAM 
ABS, AIR-BAG, LAMPDRIVERS, Etc.) D (2) 


G (1) 


ABSOLUTE MAXIMUM RATINGS 


| Prot | Total Dissipation at Tc = 25 °C 50 


Storage Temperature 
Max. Operating Junction Temperature 


(e) Pulse width limited by safe operating area 


Loe 

Voss [Drain gate Vollage (Ros =20kQ) | SSCSC—iSSCSC“‘“‘*SC*dCV~CW 

Drain Current (continuous) at T. = 25 °C 

a eh a a 

Iom(e) {Drain Current (pulsed) 48 
W/°C 


A Derating Factor 0.33 
-65 to 175 ve 


1:75 
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STK3055E 


THERMAL DATA 


Rthj-case | Thermal Resistance Junction-case Max 
Rthy-amb |Thermal Resistance Junction-ambient Max 


Rthe-s |Thermal Resistance Case-sink Typ 
Maximum Lead Temperature For Soldering Purpose 


AVALANCHE CHARACTERISTICS 
IAR Avalanche Current, Repetitive or Not-Repetitive 12 
(pulse width limited by T, max, 6 < 1%) 
Eas Single Pulse Avalanche Energy 30 
(starting T, = 25 °C, Ip = lan, Vop = 25 V) 
Ear Repetitive Avalanche Energy 7 mJ 
(pulse width limited by T, max, 6 < 1%) 
lAR Avalanche Current, Repetitive or Not-Repetitive eee | 


(Tc = 100 °C, pulse width limited by T, max, 5 < 1%) 
ELECTRICAL CHARACTERISTICS (Tcase = 25 °C unless otherwise specified) 
OFF 


Symbol Parameter Test Conditions | Min. | 
Vipr)pss |Drain-source Ipb=250nA Vas=0 
Breakdown Voltage 
Ipss Zero Gate Voltage Vos = Max Rating 
Drain Current (Ves = 0) |Vps = Max Rating x 0.8 T,= 125°C 
lass Gate-body Leakage Ves=t20V 
Current (Vps = 0) 
ON (*) 


Symbol Test Conditions 
Gate Threshold Voltage |Vps = Vas Ip = 250 pA 2 


Rosion) |Static Drain-source On |Veas=10V ID=6A 
Resistance Ves=10V Ip=6A T. = 100°C : 
ID(on) On State Drain Current Vos > I D(on) X Rps(on)max 12 
Ves=10V 
DYNAMIC 


Symbol Test Conditions 


Qis (*) |Forward Vos > Ip(on) X Rosyon)max 
Transconductance 


mJ 


oni 


o}|nM 
—k co g 
Oo? 
Om 


Ciss Input Capacitance Vos=25V f=1MHz Ves=0 450 pF 

Coss Output Capacitance 250 pF 

Crss Reverse Transfer 60 pF 
Capacitance 
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STK3055E 


ELECTRICAL CHARACTERISTICS (continued) 
SWITCHING ON 


[Symbor | Parameter [Test Conditions | win. | Typ. | Max. | Unt 


Turn-on Time Vpp=25V Ip=6A 40 60 ns 
80 120 ns 


Rise Time Re = 50Q Ves=10V 
(see test circuit, figure 3) 
Vopo=40V Ip=12A 

Re=509 Ves =10V 
(see test circuit, figure 5) 


Vpop=40V Ip=12A Ves=10V 


Turn-on Current Slope 


Total Gate Charge 
Gate-Source Charge 
Gate-Drain Charge 


SWITCHING OFF 


Symbol Test Conditions 


trvotty) |Off-voltage Rise Time |Vpp=40V Ip=12A 
tt Fall Time Re = 50 Q Ves=10V 
te Cross-over Time (see test circuit, figure 5) 


SOURCE DRAIN DIODE 


[Symboi | _forameter [Test Conon [in [Twn [tox [Unit 


Isp Source-drain Current 12 
Ispom(e) |Source-drain Current 48 
(pulsed) 


Reverse Recovery Isp = 12A_ di/dt = 100 A/us 
Time Vop=25V T,= 150°C 
Reverse Recovery (see test circuit, figure 5) 
Charge 

Reverse Recovery 
Current 
(x) Pulsed Pulse duration = 300 ps, duty cycle 15% 
(e) Pulse width limited by safe operating area 


Safe Operating Area Thermal Impedance 
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Derating Curve Output Characteristics 
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Gate Charge vs Gate-source Voltage 
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Switching Safe Operating Area Accidental Overload Area 
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Fig. 1: Unclamped Inductive Load Test Circuits Fig. 2: Unclamped Inductive Waveforms 
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Fig. 3: Switching Times Test Circuits For Fig. 4: Gate Charge Test Circuit 
Resistive Load 
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Fig. 5: Test Circuit For Inductive Load Switching 
And Diode Recovery Times 
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MICROELECTROMICS STP2N60FI 
N - CHANNEL ENHANCEMENT MODE 
POWER MOS TRANSISTOR 


TYPE | Voss | Rosen) | to 
STP2N60FI 600 V 53,0 52 2.2 A 
TYPICAL Rosvion) = 3.2 Q 

AVALANCHE RUGGED TECHNOLOGY 

100% AVALANCHE TESTED 

REPETITIVE AVALANCHE DATA AT 100°C 


APPLICATION ORIENTED 
CHARACTERIZATION 


APPLICATIONS 

a HIGH CURRENT, HIGH SPEED SWITCHING 

a SWITCH MODE POWER SUPPLIES (SMPS) 

» CHOPPER REGULATORS, CONVERTERS, 
MOTOR CONTROL, LIGHTING FOR 
INDUSTRIAL AND CONSUMER 
ENVIRONMENT INTERNAL SCHEMATIC DIAGRAM 


0 (2) 


ISOWATT220 


ABSOLUTE MAXIMUM RATINGS 


STP2N60 STP2N60FI 


[Vos [Drain-source Voltage (Vos=@) 
“Vos [Gate-source votage —=SS=SCS*~=<“~*~—tCSC“*‘“‘~SCStSSCSC*~“‘d#CS 
ww 


Vos 
Ves 
(*) 
Insulation Withstand Voltage (DC) as ee 2000 
Storage Temperature -65 to 150 


(e) Pulse width limited by safe operating area 
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STP2N60/FI 


THERMAL DATA 


| Rihy-case_ [Thermal Resistance Junction-case Max °C/W 


Rth)-amb |Thermal Resistance Junction-ambient Max 
Rthe-sink | Thermal Resistance Case-sink Typ 
Maximum Lead Temperature For Soldering Purpose 


AVALANCHE CHARACTERISTICS 
IAR Avalanche Current, Repetitive or Not-Repetitive 2.9 A 
(pulse width limited by T, max, 6 < 1%) 
Eas Single Pulse Avalanche Energy 105 md 
(starting T, = 25 °C, Ip = lar, Vop = 50 V) 
Ear Repetitive Avalanche Energy 3.5 mJ 
(pulse width limited by T, max, 6 < 1%) 
Avalanche Current, Repetitive or Not-Repetitive 
(Tc = 100 °C, pulse width limited by T, max, 5 < 1%) 


OFF 
Symbol Parameter Test Conditions 


Viprypss_ |Drain-source Ipb=250nA Ves=0 
Breakdown Voltage 


Ipss Zero Gate Voltage Vos = Max Rating 
Drain Current (Vas = 0) |Vps = Max Rating x 0.8 Te. = 125°C 


lass Gate-body Leakage Ves=+20V 
Current (Vps = 0) 


Gate Threshold Voltage |Vps= Vas Ip= 250 nA 


Rosion) |Static Drain-source On |Ves=10V Ip=1.5A 3.2 3.5 
Resistance Veas=10V Ip=1.5A Tc. = 100°C 7 
lD(on) On State Drain Current |Vps > Ip(on) X Ros(on)max 2.9 
Ves=10V 


DYNAMIC 


Qis (*) | Forward Vos > ID(on) X Rosion)max Ip=1.5A 
Transconductance 


Ciss Input Capacitance Vps=25V f=1MHz Ves=0 
Coss Output Capacitance 
Crss Reverse Transfer 

Capacitance 


2/7 


ko SGS-THONSO 
YH SNeIUSC THORNE 


694 


STP2N60/Fl 


ELECTRICAL CHARACTERISTICS (continued) 
SWITCHING ON 


“Symbar [Parameter | ‘Test Conditions ‘| in. | Typ. | Max. | Unit_ 


ta(on) Turn-on Time Vop=35V Ip=2A 

Rise Time Re = 500 Ves =10V 
(see test circuit, figure 3) 
Vop=480 V Ip=2.9A 
Rg =509 Ves=10V 
(see test circuit, figure 5) 


Vop =480 V Ip=2.9A Vas=10V 


Turn-on Current Slope 


Total Gate Charge 
Gate-Source Charge 
Gate-Drain Charge 


Off-voltage Rise Time |Vpp=480V Ip=2.9A 
Fall Time Re = 50 Q Ves=10V 
Cross-over Time (see test circuit, figure 5) 


Test Conditions 


Source-drain Current 
Source-drain Current 
(pulsed) 


Isp = 2.9A Ves =O 


Reverse Recovery Isp = 2.9A_ di/dt = 100 A/us 
Time Voo =80V T,= 150°C 
Reverse Recovery (see test circuit, figure 5) 
Charge 

Reverse Recovery 

Current 


(~) Pulsed. Pulse duration = 300 us, duty cycle 15% 
(e) Pulse width limited by safe operating area 


Safe Operating Areas For TO-220 Safe Operating Areas For ISOWATT220 
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Thermal Impedeance For TO-220 
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Turn-on Current Slope 


Turn-off Drain-source Voltage Slope 


di /at GC53260 dv /dt GC53470 
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Fig. 1: Unclamped Inductive Load Test Circuits Fig. 2: Unclamped Inductive Waveforms 
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Fig. 3: Switching Times Test Circuits For 
Resistive Load 
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Fig. 5: Test Circuit For Inductive Load Switching 
And Diode Reverse Recovery Time 
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MICROELECTRONICS STP2N80FI 


N - CHANNEL ENHANCEMENT MODE 
POWER MOS TRANSISTOR 


TYPE | Voss | Roston | to 
STP2N80FI 800 V =. 722 1.5A 
TYPICAL Rops(on) = 5 2 

AVALANCHE RUGGED TECHNOLOGY 

100% AVALANCHE TESTED 

REPETITIVE AVALANCHE DATA AT 100°C 
LOW INPUT CAPACITANCE 

LOW GATE CHARGE 


APPLICATION ORIENTED 
CHARACTERIZATION 


TO-220 ISOWATT220 


APPLICATIONS 

n HIGH CURRENT, HIGH SPEED SWITCHING 
p SWITCH MODE POWER SUPPLIES (SMPS) 
a CONSUMER AND INDUSTRIAL LIGHTING 


INTERNAL SCHEMATIC DIAGRAM 


D (2) 
QO 


ABSOLUTE MAXIMUM RATINGS 


Insulation Withstand Voltage (DC) 
Storage Temperature -65 to 150 


(e) Pulse width limited by safe operating area 
May 1993 1/7 
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THERMAL DATA 


Rthj-amb |Thermal Resistance Junction-ambient Max 
Rthe-sink | Thermal Resistance Case-sink Typ 
Maximum Lead Temperature For Soldering Purpose 


AVALANCHE CHARACTERISTICS 


lAR Avalanche Current, Repetitive or Not-Repetitive 
(pulse width limited by T, max, 5 < 1%) 


Eas Single Pulse Avalanche Energy 
(starting T, = 25 °C, Ip = lan, Vop = 25 V) 
Ear Repetitive Avalanche Energy 


(pulse width limited by T; max, 6 < 1%) 


Avalanche Current, Repetitive or Not-Repetitive 
(Tc = 100 °C, pulse width limited by T, max, 5 < 1%) 


ELECTRICAL CHARACTERISTICS (Tcase = 25 °C unless otherwise specified) 
FF 


O 
Visrypss |Drain-source Ipb=250unA Ves=0 
Breakdown Voltage 
Ipss Zero Gate Voltage Vos = Max Rating 
Drain Current (Ves = 0) |Vps = Max Rating x 0.8 Te= 125°C 


lass Gate-body Leakage Ves=+20V 
Current (Vps = 0) 


ON (*) 
Gate Threshold Voltage |Vps = Ves_ Ip = 250 A rae | 


Rosion) |Static Drain-source On |Ves=10V Ip=i1A 
Resistance Ves=10V Ip=1A Te = 100°C 
ID(on) On State Drain Current |Vps > Ib(on) X Ros(on)max 
Ves=10V 


DYNAMIC 


2.4 
85 
3 
1.5 


A 
mJ 
mJ 

A 


lAR 


2 
4 


E 


Ciss Input Capacitance Vos=25V f=1MHz Ves=0 
Coss Output Capacitance 
Crss Reverse Transfer 

Capacitance 
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ELECTRICAL CHARACTERISTICS (continued) 


SWITCHING ON 


Parameter 


Turn-on Time 
Rise Time 


Turn-on Current Slope 


Total Gate Charge 


Gate-Source Charge 
Gate-Drain Charge 


trvorty) |Off-voltage Rise Time 
tt Fall Time 
te Cross-over Time 


SOURCE DRAIN DIODE 


Source-drain Current 
Source-drain Current 
(pulsed) 


ae 
Ispm(e 


Reverse Recovery 
Time 

Reverse Recovery 
Charge 

Reverse Recovery 
Current 


Symbol Test Conditions 


Forward On Voltage 


Test Conditions 
Vpp= 400 V Ip=1.5A 
Re = 502 Ves =10V 
(see test circuit, figure 3) 
Vpop=640 V Ip=2A 
Re = 502 Ves =10V 
(see test circuit, figure 5) 
Vpp = 640 V Ip=2A Ves=10V 


Vpp=640 V Ip=2A 
Roe=509Q Ves=10V 
(see test circuit, figure 5) 


es 
108 


- 
140 


Isp = 2.4 A Ves =0 


Isp=2A di/dt = 100 A/us 
Vpoo=100V T,= 150°C 
(see test circuit, figure 5) 


(?) Pulsed Pulse duration = 300 us, duty cycle 15% 
(e) Pulse width limited by safe operating area 


Safe Operating Areas For TO-220 


Safe Operating Areas For ISOWATT220 
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Thermal Impedeance For TO-220 
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Thermal Impedance For ISOWATT220 
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Static Drain-source On Resistance 
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Turn-on Current Slope 
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Fig. 1: Unclamped Inductive Load Test Circuits 
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Fig. 3: Switching Times Test Circuits For 
Resistive Load 
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Fig. 5: Test Circuit For Inductive Load Switching 
And Diode Reverse Recovery Time 
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Fig. 2: Unclamped Inductive Waveforms 
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Fig. 4: Gate Charge Test Circuit 
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N - CHANNEL ENHANCEMENT MODE 
POWER MOS TRANSISTOR 


[aWPe [vos | Rosen [te 


TYPICAL Rogvon) = 2.5 Q 

AVALANCHE RUGGED TECHNOLOGY 
100% AVALANCHE TESTED 

REPETITIVE AVALANCHE DATA AT 100°C 
APPLICATION ORIENTED 
CHARACTERIZATION 


APPLICATIONS 

s HIGH CURRENT, HIGH SPEED SWITCHING 

» SWITCH MODE POWER SUPPLIES (SMPS) 

» CHOPPER REGULATORS, CONVERTERS, 
MOTOR CONTROL, LIGHTING FOR 
INDUSTRIAL AND CONSUMER 
ENVIRONMENT 


ISOWATT221 


INTERNAL SCHEMATIC DIAGRAM 


D (2) 


@ 


S (3) 


ABSOLUTE MAXIMUM RATINGS 


[ymbot | paratieter Vive 
ox [rans Vota es ]|0) ano 
Voor [Orain- gate Voltage (Res = 20K@) P80 
[Ves [Gate-source Votage Sd 
[te [brain Current (continuous) at Te=25° [Sd 
7 Drain Current ( a at Tc = 100 °C a rrr in 
Toute) rain Current pulsea) dO 
Total Slespatin at 2 = 25 °C ee 
a a 
Vise” |insulation witsiand Valage (6) [000 
[Tay [Sage Tenpertre ao t6 0 


pues width limited by safe operating area 
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THERMAL DATA 


Rth)-case | Thermal Resistance Junction-case Max 
Rthj-amb |Thermal Resistance Junction-ambient Max 


Rthj-amb |Thermal Resistance Case-sink Typ 
Maximum Lead Temperature For Soldering Purpose 


AVALANCHE CHARACTERISTICS 


Parameter 


lAR Avalanche Current, Repetitive or Not-Repetitive 
(pulse width limited by T; max, 6 < 1%) 


Eas Single Pulse Avalanche Energy 
(starting T, = 25 °C, Ip = lar, Vop = 50 V) 
EaR Repetitive Avalanche Energy 
(pulse width limited by T, max, 5 < 1%) 
Avalanche Current, Repetitive or Not-Repetitive 
(Tc = 100 °C, pulse width limited by T, max, 5 < 1%) 


ELECTRICAL CHARACTERISTICS (Tcase = 25 °C unless otherwise specified) 
OFF 


Viprypss_ |Drain-source Ipb=250nA Ves=0 
Breakdown Voltage 
Ipss Zero Gate Voltage Vps = Max Rating 
Drain Current (Ves = 0) |Vps = Max Rating x 0.8 T.= 125°C 1000 
lass Gate-body Leakage Ves=+20V 
Current (Vps = 0) 


2.7 A 
200 md 
fs) md 
1.6 A 


ON (+) 


Symbol Test Conditions 
Gate Threshold Voltage|Vps= Vas Ip= 250 uA 


Rpsion) |Static Drain-source On |Vegs=10V Ip=1.5A 
Resistance Ves=10V Ip=1.5A Te = 100°C 
ID(on) On State Drain Current |Vps > Ip(on) X Ros(on)max Lav A 
Vas=10V 
DYNAMIC 


[Symbor [Parameter [Test Conditions ‘| wins | Typ. | Max. 


gts (*) |Forward Vos > Ipion) X Ros(on)max Ip=1.5A 1.93 S 
Transconductance 
0 pF 


Ciss Input Capacitance Vops=25V f=1MHz Ves= 350 460 
60 80 pF 
25 35 pF 


Output Capacitance 
Reverse Transfer 
Capacitance 
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ELECTRICAL CHARACTERISTICS (continued) 
SWITCHING ON 


Symbol Test Conditions 


Turn-on Time Vop=250 V  Ip=1.5A 
Rise Time Re = 509 Ves=10V 
(see test circuit, figure 3) 


Turn-on Current Slope |Vpp=400 V Ip=3A 


Re = 50 Q Ves=10V 

(see test circuit, figure 5) 
Total Gate Charge Vpp = 400 V Ip=3A Ves=10V 
Gate-Source Charge 
Gate-Drain Charge 


SWITCHING OFF 


Symbol Test Conditions 


trvott) |Off-voltage Rise Time |Vpp=400V Ip=3A 
tt Fall Time Re = 509 Ves=10V 
Cross-over Time (see test circuit, figure 5) 


SOURCE DRAIN DIODE 


Source-drain Current 
Source-drain Current 
(pulsed) 


Forward On Voltage Isp =1.7A Ves=0 


Reverse Recovery Isp = 2.8 A di/dt = 100 A/us 
Time Vpp=100V_ T,=150°C 
Reverse Recovery (see test circuit, figure 5) 
Charge 
Reverse Recovery 
Current 

(x) Pulsed. Pulse duration = 300 us, duty cycle 1.5 % 

(e) Pulse width limited by safe operating area 


Safe Operating Area Thermal Impedance 
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Derating Curve 
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Gate Charge vs Gate-source Voltage 
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Capacitance Variations 


C(pF) 


0 16 32 48 Vos (V) 


Normalized On Resistance vs Temperature 


Ros(o n) GC52810 
(norm) 


2.0 


aaee 
1.0 
oe ee 


05 p ae Ves =10V 
x Ip=i.5A 


-90 Q 90 100 Te) 


Turn-off Drain-source Voltage Slope 


dv /dt GC53380 
(V/ns) 


STP3N50xXI 


Normalized Gate Threshold Voltage vs 
Temperature 
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Switching Safe Operating Area Accidental Overload Area 
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Fig. 1: Unclamped Inductive Load Test Circuits Fig. 2: Unclamped Inductive Waveforms 
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Fig. 3: Switching Times Test Circuits For Fig. 4: Gate Charge Test Circuit 
Resistive Load 
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Fig. 5: Test Circuit For Inductive Load Switching 
And Diode Recovery Times 
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N - CHANNEL ENHANCEMENT MODE 
POWER MOS TRANSISTOR 


[ave | Voss | Rosen | 


TYPICAL Rps(on) =2Q 

AVALANCHE RUGGED TECHNOLOGY 
100% AVALANCHE TESTED 

REPETITIVE AVALANCHE DATA AT 100°C 
APPLICATION ORIENTED 
CHARACTERIZATION 


APPLICATIONS 

n HIGH CURRENT, HIGH SPEED SWITCHING 

se SWITCH MODE POWER SUPPLIES (SMPS) 

n CHOPPER REGULATORS, CONVERTERS, 
MOTOR CONTROL, LIGHTING FOR 
INDUSTRIAL AND CONSUMER 
ENVIRONMENT 


ISOWATT220 


INTERNAL SCHEMATIC DIAGRAM 


D (2) 


ABSOLUTE MAXIMUM RATINGS 


Cs a ee a es Tr 
F-'vos ~[Diain-souce Volage (Ves =o) 0 

Vocr_ |Drain- gate Voltage (Res = 20 kQ) ee eee ee 
Drain Current (continuous) at T. = 25 °C 


wee 
; 


(e) Pulse width limited by safe operating area 
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THERMAL DATA 


Thermal Resistance Junction-case 
Thermal Resistance Junction-ambient Max 
Thermal Resistance Case-sink Typ 
Maximum Lead Temperature For Soldering Purpose 


Rthyj-case 
Rthy-amb 
Rthj)-amb 


AVALANCHE CHARACTERISTICS 


lAR Avalanche Current, Repetitive or Not-Repetitive 
(pulse width limited by T, max, 5 < 1%) 
Eas Single Pulse Avalanche Energy 370 mJ 
(starting T, = 25 °C, Ip = lar, Vop = 25 V) 
Ear Repetitive Avalanche Energy md 
(pulse width limited by T, max, 5 < 1%) 
lAR Avalanche Current, Repetitive or Not-Repetitive 2.7 A 
(Tc = 100 °C, pulse width limited by T, max, 5 < 1%) 
ELECTRICAL CHARACTERISTICS (Tease = 25 °C unless otherwise specified) 
OFF 


Symbol Parameter 
Visrypss_ |Drain-source Ipb=250uA Ves=0 
Breakdown Voltage 
loss Zero Gate Voltage Vos = Max Rating 
Drain Current (Ves = 0) |Vps = Max Rating x 0.8 Te = 125°C 
lass Gate-body Leakage Ves=t20V 
Current (Vps = 0) 
ON (*) 


Gate Threshold Voltage |Vps= Ves Ip = 250 pA 2 


Ros(on) |Static Drain-source On |Veas=10V Ip=1.5A 2 2.2 Q 

Resistance Ves=10V Ip=1.5A Te = 100°C 4.4 Q 

ID(on) On State Drain Current |Vps > Ip(on) X Ros(on)max 3 A 
Ves=10V 


DYNAMIC 


Ots (*) Forward Vos > Ip(on) X Ros(on)max IDD=1.5A 1.5 2.6 
Transconductance 


S 
Ciss Input Capacitance Vos=25V f=1MHz Ves=0 560 800 pF 
Coss Output Capacitance 90 130 pF 
Crss Reverse Transfer 40 50 pF 
Capacitance 
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ELECTRICAL CHARACTERISTICS (continued) 
SWITCHING ON 


Parameter Test Conditions | Min. | Typ. | Max. | Unit 


Turn-on Time Vop=225V Ip=2.5A 
Rise Time Rgoe=1590 Ves =10V 
(see test circuit, figure 3) 


Turn-on Current Slope iVpp=480 V Ip=4A 


Rg=150 Ves =10V 
i\(see test circuit, figure 5) 
Total Gate Charge Vpop =480V Ip=4A Ves=10V 
Gate-Source Charge 
Gate-Drain Charge 


SWITCHING OFF 


Parameter Test Conditions 


trvorry 'Off-voltage Rise Time Vpp=480V_ Ip=4 A 
tt Fall Time Rg=159Q Ves =10V 


te iCross-over Time lise test circuit, figure 5) 
SOURCE DRAIN DIODE 


Symbol Parameter Test Conditions 


| Isp Source-drain Current | 2.7 A 
Isom(e) |Source-drain Current | 14 A 
(pulsed) 


Vsp (*) |Forward On Voltage Isp =3 A Ves =0 


tig | Reverse Recovery Isp =4 A di/dt = 100 A/us 420 ns 
Time Vpp = 100 V ee 750 eC 

Qrr Reverse Recovery (see test circuit, figure 5) 3.7 uC 

Charge 

IRRM Reverse Recovery 18 A 

|Current 


(#) Pulsed Pulse duration = 300 us, duty cycle 15% 
(e) Pulse width limited by safe operating area 


Safe Operating Area Thermal Impedance 
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Derating Curve 
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Output Characteristics 
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Normalized On Resistance vs Temperature 
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Normalized Gate Threshold Voltage vs 
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Fig. 1: Unclamped Inductive Load Test Circuits 
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Fig. 2: Unclamped Inductive Waveforms 


V(BR)DSS 


scoss8o0 


STP3N60FI 


Fig. 3: Switching Jimes Test Circuits For Fig. 4: Gate Charge Test Circuit 
Resistive Load 
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Fig. 5: Test Circuit For Inductive Load Switching 
And Diode Recovery Times 
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TYPICAL Rops(on) = 2 Q 

AVALANCHE RUGGED TECHNOLOGY 
100% AVALANCHE TESTED 

REPETITIVE AVALANCHE DATA AT 100°C 
APPLICATION ORIENTED 
CHARACTERIZATION 


APPLICATIONS 

a» HIGH CURRENT, HIGH SPEED SWITCHING 

a» SWITCH MODE POWER SUPPLIES (SMPS) 

a» CHOPPER REGULATORS, CONVERTERS, 
MOTOR CONTROL, LIGHTING FOR 
INDUSTRIAL AND CONSUMER 
ENVIRONMENT 


ISOWATT221 


INTERNAL SCHEMATIC DIAGRAM 


D (2) 


G (1) 


ABSOLUTE MAXIMUM RATINGS 


[Vos _[Drain-source Voltage (Vos=0)=SSS*dSSCSC~S OSS 
Voor [Drain- gate Voltage (Ros -20KG)—~=~SC*~SCCtCt‘“*~‘~«a OO 
to [Drain Curren (continuous) atTe=25° «| CSCi 
to [Drain Current continuous) atTe= 100°C 
( 
28 


0 

) 

) 

joule) [Drain Curent (puises) ——=SSSC*~*<‘dSC“‘é‘™C#CO€™#*‘#S™OCOC*~*~‘~* 
[Pw [Total Dissipation at Te= 25°C =S~S~*~*~tC*‘“‘S*S~*SRSCSCSCSCSCSCS 
-Yperating Factor ——SSSSS*~=<“‘*‘“‘*dCSC“‘*‘“‘CSC*étSCSC*~*S 
- 
i 


(e) Pulse width limited by safe operating area 
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THERMAL DATA 


Rth)-case | Thermal Resistance Junction-case 


Rth)-amb |Thermal Resistance Junction-ambient Max 
Rth)-amb |Thermal Resistance Case-sink Typ 
Ti Maximum Lead Temperature For Soldering Purpose 


AVALANCHE CHARACTERISTICS 


Avalanche Current, Repetitive or Not-Repetitive 
(pulse width limited by Tj max, 5 < 1%) 


Eas Single Pulse Avalanche Energy 
(starting T, = 25 °C, Ip = lar, Vop = 50 V) 
lAR 


Repetitive Avalanche Energy 


(pulse width limited by T, max, 6 < 1%) i ae 
Avalanche Current, Repetitive or Not-Repetitive 
(Tc = 100 °C, pulse width limited by Tj max, 5 < 1%) 


ELECTRICAL CHARACTERISTICS (Tcase = 25 °C unless otherwise specified) 
OFF 


Symbol Parameter Test Conditions | Min. | 
V(BpR)pss_ |Drain-source Ip=250 nA Ves=0 
Breakdown Voltage 
lpss Zero Gate Voltage Vos = Max Rating 
Drain Current (Ves = 0) |Vps = Max Rating x 0.8 Te= 125°C 
less Gate-body Leakage Ves=+20V 
Current (Vps = 0) 
ON (*) 


Gate Threshold Voltage |Vos = Ves_Ip = 250 nA ie 2 ae ad 


Rpsion) |Static Drain-source On |Ves=10V Ip=1.5A Pt ee 
5 Q 


Resistance Ves=10V Ilp=1.5A Te = 100°C 


On State Drain Current |Vps > Ip(on) X Ros(onymax 2.4 A 
Veas=10V 


DYNAMIC 
[Symbol | Parameter [Test Conditions| win. | Typ. | Max. | Unit 


Ots (*) |Forward Vos > Ip(on) X Ros(on)ymax Ip=1.5A 1.25 2.6 S 
Transconductance 
0 


Ciss Input Capacitance Vos=25V f=1MHz Ves= 560 800 pF 
90 130 pF 
40 50 pF 


A 
mJ 
mJ 

A 


3 
180 
3.5 
1.6 


Output Capacitance 
Reverse Transfer 
Capacitance 
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ELECTRICAL CHARACTERISTICS (continued) 
SWITCHING ON 


[Symbot | Parameter [Test Conditions | in. | Typ. | Max. | Unit_ 


Turn-on Time Vop=225V Ip=2.5A 
Rise Time Re=152 Ves =10V 
(see test circuit, figure 3) 
Vpop=480V Ip=4A 

Re = 159 Ves =10V 
(see test circuit, figure 5) 


Vpp=400 V Ip=4A Ves=10V 


Turn-on Current Slope 


Total Gate Charge 
Gate-Source Charge 
Gate-Drain Charge 


SWITCHING OFF 


Symbol Test Conditions 


trvott) |Off-voltage Rise Time |Vpp=480V Ip=4A 
ts Fall Time Roe=15Q Ves=10V 
tc Cross-over Time (see test circuit, figure 5) 


SOURCE DRAIN DIODE 


Symbol Test Conditions 


Source-drain Current 
Source-drain Current 
(pulsed) 


Forward On Voltage Isp =2.4A Ves= 


Reverse Recovery Isp=4A di/dt = 100 A/us 
Time Ve=100V T,=150°C 
Reverse Recovery (see test circuit, figure 5) 
Charge 
Reverse Recovery 
Current 

(x) Pulsed Pulse duration = 300 us, duty cycle 15% 

(e sone width limited by safe operating area 


Safe Operating Area Thermal Impedance 
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Normalized On Resistance vs Temperature 
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Normalized Gate Threshold Voltage vs 
Temperature 
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Switching Safe Operating Area 
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Fig. 1: Unclamped Inductive Load Test Circuits 
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Accidental Overload Area 
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Fig. 2: Unclamped Inductive Waveforms 
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Fig. 3: Switching Times Test Circuits For Fig. 4: Gate Charge Test Circuit 
Resistive Load 
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N - CHANNEL ENHANCEMENT MODE 
POWER MOS TRANSISTOR 


[aver [Voss | Rosen [te 


TYPICAL Roscon) = 3.9 Q 

AVALANCHE RUGGED TECHNOLOGY 
100% AVALANCHE TESTED 

REPETITIVE AVALANCHE DATA AT 100°C 
LOW INPUT CAPACITANCE 

LOW GATE CHARGE 

APPLICATION ORIENTED 
CHARACTERIZATION 


22 
APPLICATIONS erasure 


» HIGH CURRENT, HIGH SPEED SWITCHING 

a SWITCH MODE POWER SUPPLIES (SMPS) 

a» CONSUMER AND INDUSTRIAL LIGHTING 

a DC-AC INVERTERS FOR WELDING 
EQUIPMENT AND UNINTERRUPTIBLE 
POWER SUPPLY (UPS) INTERNAL SCHEMATIC DIAGRAM 


D (2) 


ABSOLUTE MAXIMUM RATINGS 


Drain-source Voltage (Ves = 0) 800 


: ( 


Drain Current (continuous) at Te = 25 °C 


Total Dissipation at Tc = 25 °C 
[Ioerating Factor ——SSSCSCSC=~“~*~‘“~*~stSCSC*‘“‘“‘S*S*éRSCSCSCSCS~*r 
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THERMAL DATA 


Rthy-case | Thermal Resistance Junction-case Max 
Rthy-amb |Thermal Resistance Junction-ambient Max 


Rthy-amb | Thermal Resistance Case-sink Typ 
T Maximum Lead Temperature For Soldering Purpose 


AVALANCHE CHARACTERISTICS 
IAR Avalanche Current, Repetitive or Not-Repetitive BZ A 
(pulse width limited by T, max, 6 < 1%) 
Eas Single Pulse Avalanche Energy 160 mJ 
(starting T, = 25 °C, Ip = lar, Vop = 50 V) 
lAR 


Repetitive Avalanche Energy 4.2 mJ 
(pulse width limited by T, max, 6 < 1%) 
Avalanche Current, Repetitive or Not-Repetitive 2 A 
(Tc = 100 °C, pulse width limited by T, max, 6 < 1%) 

ELECTRICAL CHARACTERISTICS (Tcase = 25 °C unless otherwise specified) 

OFF 


Viprypss |Drain-source Ipb=250uA Ves=0 
Breakdown Voltage 


loss Zero Gate Voltage Vos = Max Rating 
Drain Current (Ves = 0) |Vps = Max Rating x 0.8 Tp = 125°C 


lass Gate-body Leakage Ves=+20V 
Current (Vps = 0) 


Veasth) |Gate Threshold Voltage|Vps= Ves Ip= 250 LA 


Rpsion) |Static Drain-source On |Ves=10V Ip=1.7A 
Resistance Ves=10V Ip=1.7A T. = 100°C 
I Dion) On State Drain Current |Vps > ID(on) X Ros(on)max sews 
Ves=10V 
DYNAMIC 


[Symbor [Parameter [Tesi Gonaltions | win. | Typ. | Maw. | Unit 


Ots (*) |Forward Vos > Ipion) X Ros(on)max Ip=1.7A 1 3.5 S 
Transconductance 


Ciss Input Capacitance Vos=25V f=1MHz Ves=0 650 850 pF 
82 105 pF 
28 40 OF 


Output Capacitance 
Reverse Transfer 
Capacitance 
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ELECTRICAL CHARACTERISTICS (continued) 


SWITCHING ON 
Symbol Parameter | Test Conditions Min. | Typ. | Max. | Unit 
td(on) Turn-on Time Vop=30V Ip=2.1A 40 50 ns 
tr Rise Time Re = 500 Ves =10V 90 115 ns 
(see test circuit, figure 3) | 
(di/dt)on |Turn-on Current Slope |Vpp=640 V Ip=3A 170 A/us 
Re = 502 Ves =10V 


(see test circuit, figure 5) 
Qg Total Gate Charge Von = 400 V Ipb=3A Ves=10V 42 55 nC 


Qgs Gate-Source Charge 6 nc 
Qoga Gate-Drain Charge 17 nC 


SWITCHING OFF 


Parameter Test Conditions Min. | Typ. 
trivotty |Off-voltage Rise Time |Vpp=640V Ip=3A 95 
ty Fall Time Re = 500 Ves =10V 20 
te Cross-over Time (see test circuit, figure 5) 120 


SOURCE DRAIN DIODE 


Parameter Test Conditions 


Source-drain Current 
Source-drain Current 
(pulsed) 


Forward On Voltage Isp =17A Ves=0O0 


Reverse Recovery Isp= 3A di/dt = 100 A/us 
Time Vpo =80V T,= 150°C 
Reverse Recovery (see test circuit, figure 5) 
Charge 

Reverse Recovery 

Current 


( ) Pulsed Pulse duration = 300 us, duty cycle 15% 
(e) Pulse width limited by safe operating area 


Safe Operating Area Thermal Impedance 
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Capacitance Variations 
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Normalized On Resistance vs Temperature 
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Turn-off Drain-source Voltage Slope 
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Switching Safe Operating Area Accidental Overload Area 
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Fig. 3: Switching Times Test Circuits For Fig. 4: Gate Charge Test Circuit 
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N - CHANNEL ENHANCEMENT MODE 
POWER MOS TRANSISTOR 


| TYPE | Voss | Roetem | to | 
STP3N90 900 V < 4.50 3.2A 
STP3N90FI 900 V < 4.5 Q 1.9 A 
TYPICAL Rpsvon) = 3.9 O 

AVALANCHE RUGGED TECHNOLOGY 

100% AVALANCHE TESTED 

REPETITIVE AVALANCHE DATA AT 100°C 
LOW INPUT CAPACITANCE 

LOW GATE CHARGE 


APPLICATION ORIENTED 
CHARACTERIZATION 


ISOWATT220 


APPLICATIONS 
2 HIGH CURRENT, HIGH SPEED SWITCHING 
» SWITCH MODE POWER SUPPLIES (SMPS) 
» CONSUMER AND INDUSTRIAL LIGHTING 
» DC-AC INVERTERS FOR WELDING INTERNAL SCHEMATIC DIAGRAM 
EQUIPMENT AND UNINTERRUPTIBLE Jat 
POWER SUPPLY (UPS) 


ABSOLUTE MAXIMUM RATINGS 


Symbol Parameter Value Unit 
STP3N90 STP3N90FI 


Drain- gate Voltage (Res = 20 kQ) 


= = 
A 


Insulation Withstand Voltage (DC) La. 2000 
Storage Temperature -65 to 150 


(e) Pulse width limited by safe operating area 


° 
els 
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THERMAL DATA 


Rin amb | Thermal Resistance Junction-ambient Max °C/W 
Rthe-sink | Thermal Resistance Case-sink Typ 
T Maximum Lead Temperature For Soldering Purpose 


AVALANCHE CHARACTERISTICS 


Avalanche Current, Repetitive or Not-Repetitive 3.2 
(pulse width limited by T, max, 6 < 1%) 
Single Pulse Avalanche Energy 160 mJ 
(starting Tj = 25 °C, Ip = lar, Vop = 50 V) 

Ear Repetitive Avalanche Energy 4.2 mJ 
(pulse width limited by T,; max, 6 < 1%) 

: berate! 


Avalanche Current, Repetitive or Not-Repetitive 
(T. = 100 °C, pulse width limited by T, max, 6 < 1%) 


ELECTRICAL CHARACTERISTICS (Tcase = 25 °C unless otherwise specified) 
OFF 


Symbol Test Conditions 
Vipryoss |Drain-source Ipb=250 nA Ves=0 
Breakdown Voltage 
lpss Zero Gate Voltage Vos = Max Rating 250 LA 
Drain Current (Ves = 0) |Vps = Max Rating x 0.8 Te = 125°C 1000 = 
lass Gate-body Leakage Ves=+20V + poo! 
Current (Vps = 0) 


[Symbol | Parameter [Test Gonditions | Min. | Typ. | Max. | Unit 
[est [Sst Twesot VoagolVor=Vex Tonzenwa | @ [3 # Tv 


Rpsion) |Static Drain-source On |Vas=10V Ip=1.7A 
Resistance Ves=10V Ip=1.7A Te = 100°C 
Ip(on) =|On State Drain Current |Vps > Ipion) X Ros(on)max A 
Ves=10V 


DYNAMIC 
[Samo [Peameter [Test esnions Twn, [om [ae [on 


Os ( Forward Vos > Ip(on) X Ros(on)max Ip =1.7A 
Transconductance 


3.5 
Ciss Input Capacitance Vos=25V f=1MHz Ves=0 850 
Output Capacitance 105 i 
Reverse Transfer 40 pF 
Capacitance 
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ELECTRICAL CHARACTERISTICS (continued) 
SWITCHING ON 


[Symbar [Parameter | Test Conditions| win. | Typ. | Max. | Unit 


Turn-on Time Vop=30V Ip=2.1A 

Rise Time Re = 502 Ves = 10V 
(see test circuit, figure 3) 
Vpp= 640 V Ip=3A 

Re = 502 Ves =10V 
(see test circuit, figure 5) 
Vpp = 400 V Ip=3A Ves=10V 


Turn-on Current Slope 


Total Gate Charge 
Gate-Source Charge 
Gate-Drain Charge 


Test Conditions 


Off-voltage Rise Time |Vpp=640V Ip=3A 
Fall Time Re = 5002 Ves = 10V 
Cross-over Time (see test circuit, figure 5) 


SOURCE DRAIN DIODE 


Symbol Test Conditions 


Isp Source-drain Current 
Ispm(*) |Source-drain Current 
(pulsed) 


Forward On Voltage Isp=3.2A Veo=0 


Reverse Recovery Isp = 3A di/dt = 100 A/us 
Time Vpp = 80 VT, = 150 °C 
Reverse Recovery (see test circuit, figure 5) 
Charge 

Reverse Recovery 

Current 


(«) Pulsed Pulse duration = 300 ps, duty cycle 1.5% 
(e) Pulse width limited by safe operating area 


Safe Operating Areas For TO220 Safe Operating Areas For ISOWATT220 
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Thermal Impedeance For TO-220 


See 


Ta —_ cal 

A | anil 
5-05\— Ht ge 
coe amin ci Hl 


eZ 


a0 CTC 


sit 77 AM 
reall WY) | 
eee ( 
oe 
Zor reat 0-02 i 
Zara im Bil 0 ii ali 
SINGLE PULSE 


Zth = k Ringe 


10-7 Or? 4G Re fort fas) 


Derating Curve For TO-220 


GC16310 


) 90 100 


Output Characteristics 


GC34180 


eee te 


alist cede dle Wace ado 
iN 

TIAN 

iim 

hetab tebe 

mal 

Bal 

al 

mal 

| 


bs Sl ee 
ANSEL 


‘ST] 


150 Tease( °C) 


Thermal Impedance For ISOWATT220 


ace 

K en A 

FE Ce CI eT ee aarti 

Fé = 0.5 a ee 
emer Tt Titi ori ani 

TTT UW a Za 


Poatiee et ae AA ETM 
wipes 


Sty A 


mnt 
A TT mil 
re te 


OK p 0.01 {HMM | U 


H 
| 
| 

| sincte PULSE All 


107? ail all ll 


io “jo? qo “to 310° 4.(s) 


Derating Curve For ISOWATT220 


FE 
Bie Sela Seca el 

EP Bt a 0 
SOC EU NS ea ar ait 
Gt Bd Gn a a 0 0 
CECCECE NEC CECE 

i a a 
i a, 02 


ae ie doin. ea ale Pale ee 
4 pe a Te eT IN se eye 
bef hale Woah Pea lle [eT 


Pe SUS SI Ae ol INI eal 22 2 
Eee eee eee 
ERR ERR See 


) 40 80 120 lic o) 


Transfer Characteristics 


GC22340 


Laced 
Peeled Me pe Te oI clea s|eal JI 
os 2280 | 
eats cleat 
Icons Gane 
Pe OF ee 
ee eee 


0 2 4 6 8 Vos (V) 


SGS-THOMSON 
MICROELECTRONICS 


Transconductance 


GC34190 


“TTT Lie 
e 


T, =-55°C 


A 
Sone Cea 
eRe aS Aes 


oy, 
Si yc 
CREEP CCCC Ce 
Fac 
a i a 
Gi 
ieee 


0 10 20 30 40 Qg(nCc) 


Normalized Gate Threshold Voltage vs 
Temperature 


GC21410 
ee 
Pe aA et ide ese Te Tey 
Ae ee ee 
a pe Ip=1mA [I 
ERS ERR 
Pe eae eae ee ee 
pee UU ee SES UL 
BE“. Ee See Sees 
eRe. Rie eee eee eee 
ee eee 
Pee neal eo) eee ofr al eal il 
ER eee eee Vee eee 
Rea eAAR eee. < eee 
fe eC eee | 
ERE SRR RRR 
fede el AM AS pene ee NI S| bed 
ee A VT eR Tt) cle ted | 
O26 WoN aie Ve pie Ts) Sh Ue ts Ips 
fe Te Peete oc Is aU at de eal Sell 
EER SSA RRR 


—30 0 50 100 


0.8 


Ty €G) 


Kyy Sr 


STP3N90/FI 


Static Drain-source On Resistance 
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Turn-on Current Slope 
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Fig. 1: Unclamped Inductive Load Test Circuits Fig. 2: Unclamped Inductive Waveforms 
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Fig. 3: Switching Times Test Circuits For Fig. 4: Gate Charge Test Circuit 
Resistive Load 


|g=CONST 
V ; =20V=Veuax 


scos990 


Fig. 5: Test Circuit For Inductive Load Switching 
And Diode Reverse Recovery Time 
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MICROELECTRONICS STP3N100FI 
N - CHANNEL ENHANCEMENT MODE 
POWER MOS TRANSISTOR 


ae 
STP3N100FI 1000 V <5Q 2A 
AVALANCHE RUGGED TECHNOLOGY 

100% AVALANCHE TESTED 

REPETITIVE AVALANCHE DATA AT 100°C 
LOW INPUT CAPACITANCE 

LOW GATE CHARGE 


APPLICATION ORIENTED 
CHARACTERIZATION 


APPLICATIONS Soueeen 

a» HIGH CURRENT, HIGH SPEED SWITCHING 

» SWITCH MODE POWER SUPPLIES (SMPS) 

a CONSUMER AND INDUSTRIAL LIGHTING 

a» DC-AC INVERTERS FOR WELDING 
EQUIPMENT AND UNINTERRUPTIBLE INTERNAL SCHEMATIC DIAGRAM 
POWER SUPPLY (UPS) 


ABSOLUTE MAXIMUM RATINGS 
a 
Drain- gate Voltage (Res = 20 kQ) 1000 
lp | Drain Current (continuous) at Tc = 25 °C 
| Ip | Drain Current (continuous) at T. = 100 °C 
[ [Derating Factor ——SSCS*~“s*‘“‘*~SCSC“‘ a ;*rCSC*~«i Cd 
[Viso [Insulation Withstand Votage (00) S| SSS —S«Y~SS20S| 


(e) Pulse width limited by safe operating area 
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THERMAL DATA 


Rth)-amb |Thermal Resistance Junction-ambient Max 
Rthe-sink |Thermal Resistance Case-sink Typ 
Maximum Lead Temperature For Soldering Purpose 


AVALANCHE CHARACTERISTICS 
IAR Avalanche Current 
(repetitive or not-repetitive, T, = 25 °C) 
Eas Single Pulse Avalanche Energy 
(starting T, = 25 °C, Ip = lar, Vop = 25 V) 
Ear Repetitive Avalanche Energy mJ 
(pulse width limited by T,; max, 6 < 1%) 
lAR Avalanche Current 2 A 
(repetitive or not-repetitive, T, = 100 °C) 


ELECTRICAL CHARACTERISTICS (Tease = 25 °C unless otherwise specified) 
OFF 


Symbol Parameter 
V(pR)pss_ |Drain-source Ip=250 NA Ves=0 
Breakdown Voltage 
loss Zero Gate Voltage Vos = Max Rating 
Drain Current (Vas = 0) |Vps = Max Rating x 0.8 Tce = 125°C 


lass Gate-body Leakage Ves=+20V 
Current (Vps = 0) 


Symbol Test Conditions 
Gate Threshold Voltage |Vos= Ves Ip= 250 HA 


Rps(on) |Static Drain-source On |Ves=10V Ip=1.5A 
Resistance Ves=10V Ip=1.5A Te = 100°C 
ID(on) On State Drain Current |Vps > ID(on) X Ros(onymax 3.5 
Ves=10V 


DYNAMIC 


fs Forward Vos > Ip(on) X Ros(on)max ID=1.5A 1 1.8 S 
Transconductance 


Ciss Input Capacitance Vos=25V f=1MHz Ves=0 750 950 pF 
Output Capacitance 80 110 pF 
Reverse Transfer 
Capacitance 
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ELECTRICAL CHARACTERISTICS (continued) 
SWITCHING ON 


| Symbol | | Parameter Test Conditions 


ek Turn-on Time Vop=400V Ip=1.8A 
Rise Time Re = 500 Ves=10V 
(see test circuit, figure 3) 


(di/dt)on |Turn-on Current Slope |Vpp=600V Ip=3.5A 
Re = 502 Ves=10V 
(see test circuit, figure 5) 


Total Gate Charge Von =400 V Ip=3.5A Ves=10V 
Gate-Source Charge 
Gate-Drain Charge 


SWITCHING OFF 


trvort) |Off-voltage Rise Time |Vpp=600V Ip=3.5A 115 
tt Fall Time Rge=50Q Ves=10V 5 75 
te Cross-over Time (see test circuit, figure 5) 130 165 


SOURCE DRAIN DIODE 


Symbol Test Conditions 


Isp Source-drain Current 3.5 A 
Ispm(e) |Source-drain Current 14 A 
(pulsed) 

Forward On Voltage Isp =3.5A Ves =0 Pal 


Reverse Recovery Isp = 3.5A di/dt = 100 A/us 
Time Vop =100V_ T,= 150°C 
Reverse Recovery (see test circuit, figure 5) 
Charge 

Reverse Recovery 
Current 
(*) Pulsed: Pulse duration = 300 us, duty cycle 1.5% 
(e) Pulse width limited by safe operating area 
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Thermal Impedeance For TO-220 
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Static Drain-source On Resistance 
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Fig. 1: Unclamped Inductive Load Test Circuits Fig. 2: Unclamped Inductive Waveforms 
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Fig. 3: Switching Times Test Circuits For Fig. 4: Gate Charge Test Circuit 
Resistive Load 
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Fig. 5: Test Circuit For Inductive Load Switching 
And Diode Reverse Recovery Time 
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N - CHANNEL ENHANCEMENT MODE 
POWER MOS TRANSISTOR 


[ave | vos | Rosen | 


AVALANCHE RUGGED TECHNOLOGY 
100% AVALANCHE TESTED 

REPETITIVE AVALANCHE DATA AT 100°C 
LOW INPUT CAPACITANCE 

LOW GATE CHARGE 

APPLICATION ORIENTED 
CHARACTERIZATION 


APPLICATIONS 

» HIGH CURRENT, HIGH SPEED SWITCHING 

s SWITCH MODE POWER SUPPLIES (SMPS) 

a CONSUMER AND INDUSTRIAL LIGHTING 

» DC-AC INVERTERS FOR WELDING 
EQUIPMENT AND UNINTERRUPTIBLE 
POWER SUPPLY (UPS) 


ISOWATT221 


INTERNAL SCHEMATIC DIAGRAM 


D (2) 


ABSOLUTE MAXIMUM RATINGS 


Drain-source Voltage (Ves = 0) 1000 


Drain- gate Voltage (Res = 20 kQ) 


[Joerating Factor. —=SSSCSC*~“*‘“*“dCSC“‘C™CORE™C™~*~«d WW 


(e) Pulse width limited by safe operating area 
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THERMAL DATA 


Rth)-case | Thermal Resistance Junction-case 
Rth-amb |Thermal Resistance Junction-ambient 


Rth)-amb |Thermal Resistance Case-sink 
T Maximum Lead Temperature For Soldering Purpose 


AVALANCHE CHARACTERISTICS 
Avalanche Current, Repetitive or Not-Repetitive 
(pulse width limited by T, max, 6 < 1%) 
Single Pulse Avalanche Energy mJ 
(starting T, = 25 °C, Ip = lan, Vop = 50 V) 
Repetitive Avalanche Energy 4.5 md 
(pulse width limited by T, max, 6 < 1%) 
Avalanche Current, Repetitive or Not-Repetitive 
(Tc = 100 °C, pulse width limited by T, max, 5 < 1%) 
ELECTRICAL CHARACTERISTICS (Tcase = 25 °C unless otherwise specified) 
OFF 


Vierypss_ |Drain-source Ip=250 uA Ves= co 
Breakdown Voltage 
lpss Zero Gate Voltage Vos = Max Rating 250 LA 
Drain Current (Ves = 0) |Vps = Max Rating x 0.8 T.= 125°C 1000 LA 
lass Gate-body Leakage Veas=+20V + 100 nA 
Current (Vps = 0) 
ON (#) 


[Symbol | Parameter | Test Conditions | Win. | Typ. | Max. | Unit | 
a 


Rposion) |Static Drain-source On |Ves=10V Ip=1.5A 
Resistance Ves=10V Ip=1.5A Te = 100°C 
ID(on) On State Drain Current |Vps > nen X Rposion)max 
Ves=10V 


DYNAMIC 


Ots ( Forward Vos > Ip(on) X Ros(on)max Ip=1.5A 1.8 
Transconductance 
0 i 


Ciss Input Capacitance Vos=25V f=1MHz Ves= 950 

Output Capacitance 110 i 
Reverse Transfer 40 pF 
Capacitance 
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~~ 
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ELECTRICAL CHARACTERISTICS (continued) 


SWITCHING ON 


Turn-on Time 
Rise Time 


Turn-on Current Slope 


Total Gate Charge 
Gate-Source Charge 
Gate-Drain Charge 


Off-voltage Rise Time 
Fall Time 
Cross-over Time 


Source-drain Current 
Source-drain Current 
(pulsed) 


Forward On Voltage 


Reverse Recovery 
Time 

Reverse Recovery 
Charge 

Reverse Recovery 
Current 


Test Conditions 
Vpp= 400 V Ip=1.8A 
Rg =509 Ves =10V 
(see test circuit, figure 3) 
Vpp=600 V Ip=3.5A 
Roe = 509 Ves =10V 
(see test circuit, figure 5) 
Vpp = 400 V Ilp=3.5A Ves=10V 


Test Conditions 
Vpop=600V Ip=3.5A 
Rge=50Q9Q Ves=10V 
(see test circuit, figure 5) 


Isp=1.6A Ves=0 

Isp = 3.5 A di/dt = 100 A/us 
Vpp=100V_ T, = 150°C 
(see test circuit, figure 5) 


(+) Pulsed. Pulse duration = 300 us, duty cycle 1.5 % 


(e) Pulse width limited by safe operating area 


Safe Operating Area 
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Fig. 1: Unclamped Inductive Load Test Circuits 
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Fig. 3: Switching Times Test Circuits For Fig. 4: Gate Charge Test Circuit 
Resistive Load 
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Fig. 5: Test Circuit For Inductive Load Switching 
And Diode Recovery Times 
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f SGS-THOMSON STP4N40 
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N - CHANNEL ENHANCEMENT MODE 
POWER MOS TRANSISTOR 


STP4N40 400 V 
STP4N40FI 400 V 
TYPICAL Rosvon) = 1.65 Q 

AVALANCHE RUGGED TECHNOLOGY 
100% AVALANCHE TESTED 

REPETITIVE AVALANCHE DATA AT 100°C 


APPLICATION ORIENTED 
CHARACTERIZATION 


_ Roscon_| 
<2.1Q9 
< 2.19 


APPLICATIONS 
» HIGH CURRENT, HIGH SPEED SWITCHING ISOWATT220 
» SWITCH MODE POWER SUPPLIES (SMPS) 
» CHOPPER REGULATORS, CONVERTERS, 
MOTOR CONTROL, LIGHTING FOR 
INDUSTRIAL AND CONSUMER 


ENVIRONMENT INTERNAL SCHEMATIC DIAGRAM 
D (2) 


ABSOLUTE MAXIMUM RATINGS 


STP4N40 STP4N40FI 


(e) Pulse width limited by safe operating area 
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THERMAL DATA 


Rthy-amb |Thermal Resistance Junction-ambient Max 62.5 °C/W 
Rthe-sink |Thermal Resistance Case-sink Typ 
Maximum Lead Temperature For Soldering Purpose 


AVALANCHE CHARACTERISTICS 


Parameter Max Value 


IAR Avalanche Current, Repetitive or Not-Repetitive 
(pulse width limited by T, max, 6 < 1%) 


Eas Single Pulse Avalanche Energy 110 
(starting T, = 25 °C, Ip = lar, Vop = 50 V) 


Unit | 


Ear Repetitive Avalanche Energy 
(pulse width limited by T, max, 6 < 1%) 


Avalanche Current, Repetitive or Not-Repetitive 
(Tc = 100 °C, pulse width limited by T, max, 5 < 1%) 


IAR 


ELECTRICAL CHARACTERISTICS (Tcase = 25 °C unless otherwise specified) 
OFF 


Visryoss |Drain-source IDbp=250 nA Ves=0 400 
Breakdown Voltage 
Ipss Zero Gate Voltage Vos = Max Rating 
Drain Current (Ves = 0) |Vps = Max Rating x 0.8 T.= 125°C 
lass Gate-body Leakage Ves=+20V 
Current (Vps = 0) 
ON (*) 


Gate Threshold Voltage|Vps= Ves Ip= 250 nA 2 


Rosion) |Static Drain-source On |Vas=10V Ip=2A 1.65 2.1 Q 
Resistance Ves=10V Ip=2A T,. = 100°C 4.2 Q 
ID(on) On State Drain Current |Vos > Ip(on) X Ros(on)max 4 A 
Ves=i1i0V 
DYNAMIC 


Symbol Test Conditions 


Ots (*) Forward Vos > ID(on) X Rps(on)max 
Transconductance 


Ciss Input Capacitance Vps=25V f=1MHz Ves=0 450 

Coss Output Capacitance 

Crss Reverse Transfer 45 
Capacitance 
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ELECTRICAL CHARACTERISTICS (continued) 
SWITCHING ON 


Turn-on Time Voo=175V Ip=2A 

Rise Time Re =50Q9 Ves=10V 
(see test circuit, figure 3) 

Turn-on Current Slope |Vpp=320V Ip=4A 
Re = 509 Ves =10V 
(see test circuit, figure 5) 


Total Gate Charge Vop =320V Ip=4A Ves=10V 


Gate-Source Charge 
Gate-Drain Charge 


Test Conditions 


Off-voltage Rise Time |Vpp=320V Ip=4A 
Fall Time Re=509Q Ves=10V 
Cross-over Time (see test circuit, figure 5) 


SOURCE DRAIN DIODE 


Symbol Test Conditions 


Isp Source-drain Current 
Isom(e) |Source-drain Current 
(pulsed) 
Forward On Voltage 
Reverse Recovery 
Time 
Reverse Recovery 
Charge 
Reverse Recovery 


Current 


(*) Pulsed’ Pulse duration = 300 us, duty cycle 15% 
(e) Pulse width limited by safe operating area 


Isp =4A Ves =0 


Isp =4A_ di/dt = 100 A/us 
Vpp=100V_ T,=150 a 
(see test circuit, figure 5) 


Safe Operating Areas For TO-220 Safe Operating Areas For ISOWATT220 
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Turn-on Current Slope 
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Fig. 1: Unclamped Inductive Load Test Circuits Fig. 2: Unclamped Inductive Waveforms 


V(gR)DSS 


$c05s80 
$CO05970 


Fig. 3: Switching Times Test Circuits For Fig. 4: Gate Charge Test Circuit 
Resistive Load 
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Fig. 5: Test Circuit For Inductive Load Switching 
And Diode Reverse Recovery Time 
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N - CHANNEL ENHANCEMENT MODE 
POWER MOS TRANSISTOR 


[wee | voss | Rosen | 


TYPICAL Rog(on) = 2.9 2 

AVALANCHE RUGGED TECHNOLOGY 
100% AVALANCHE TESTED 

REPETITIVE AVALANCHE DATA AT 100°C 
LOW INPUT CAPACITANCE 

LOW GATE CHARGE 

APPLICATION ORIENTED 
CHARACTERIZATION 


APPLICATIONS sak 


a» HIGH CURRENT, HIGH SPEED SWITCHING 

a SWITCH MODE POWER SUPPLIES (SMPS) 

a» CONSUMER AND INDUSTRIAL LIGHTING 

=» DC-AC INVERTERS FOR WELDING 
EQUIPMENT AND UNINTERRUPTIBLE 
POWER SUPPLY (UPS) INTERNAL SCHEMATIC DIAGRAM 


D (2) 


ABSOLUTE MAXIMUM RATINGS 


io [Drain Current (continuous) atTo= 25°C «| SSCSC~—~iCSCSC~CS 
to [Brain Current (continuous) atTe= 100° | SSS 


) 
) 
| Ptot | Total Dissipation at Te = 25 °C 


(e) Pulse width limited by safe operating area 
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THERMAL DATA 


Rthy-case | Thermal Resistance Junction-case Max 
Rth)-amb |Thermal Resistance Junction-ambient Max 


Rth)-amb |Thermal Resistance Case-sink Typ 
T Maximum Lead Temperature For Soldering Purpose 


AVALANCHE CHARACTERISTICS 


Avalanche Current, Repetitive or Not-Repetitive 
(pulse width limited by T; max, 6 < 1%) 


AS Single Pulse Avalanche Energy 210 
(starting T, = 25 °C, Ip = lar, Vop = 50 V) 
IAR 1.8 


E 
E Repetitive Avalanche Energy 
(pulse width limited by T, max, 6 < 1%) 


Avalanche Current, Repetitive or Not-Repetitive 

(Tc = 100 °C, pulse width limited by T, max, 6 < 1%) 
ELECTRICAL CHARACTERISTICS (Tcase = 25 °C unless otherwise specified) 
OFF 


Viprypss_ |Drain-source Ilpb=250 nA Ves=0 800 
Breakdown Voltage 
lpss Zero Gate Voltage Vos = Max Rating 
Drain Current (Ves = 0) |Vps = Max Rating x 0.8 T.= 125°C 
lass Gate-body Leakage Ves=+t20V 
Current (Vps = 0) 


ON (*) 


Symbol Test Conditions 
Gate Threshold Voltage |Vos = Ves_ Ip = 250 pA 


Rpos(on) {Static Drain-source On |Ves=10V Ip=1.7A 
Resistance Veas=10V Ip=1.7A Te = 100°C 


DYNAMIC 


Ots (:) Forward Vos > ID(on) x Ros(on)max Ip = <7 A 
Transconductance 


Ciss Input Capacitance Vos=25V f=1MHz Ves=0 
Coss Output Capacitance 
Crss Reverse Transfer 

Capacitance 
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ELECTRICAL CHARACTERISTICS (continued) 
SWITCHING ON 


Turn-on Time Vop=30V Ip=2.3A 
Rise Time Re = 509 Ves =10V 
(see test circuit, figure 3) 


Turn-on Current Slope |Vpp= 600 V Ip=3.8A 
Re = 502 Ves=10V 
(see test circuit, figure 5) 


Total Gate Charge Vpp=400V Inp=5A Ves=10V 
Gate-Source Charge 
Gate-Drain Charge 


Test Conditions 


Off-voltage Rise Time |Vpp=600V Ip=3.8A 110 145 
Fall Time Re=5092 Ves=10V 140 190 
Cross-over Time (see test circuit, figure 5) 150 200 


Source-drain Current 
Source-drain Current 
(pulsed) 


Reverse Recovery Isp = 3.8 A di/dt = 100 A/us 
Time Vpp=100V_~ T,= 150°C 
Reverse Recovery (see test circuit, figure 5) 
Charge 

Reverse Recovery 

Current 


) Pulsed Pulse duration = 300 1s, duty cycle 15 % 
(e) Pulse width limited by safe operating area 


Safe Operating Area Thermal Impedance 
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Derating Curve 
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Normalized Gate Threshold Voltage vs 
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Switching Safe Operating Area 
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Fig. 2: Unclamped Inductive Waveforms 
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Fig. 3: Switching Times Test Circuits For Fig. 4: Gate Charge Test Circuit 
Resistive Load 
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Fig. 5: Test Circuit For Inductive Load Switching 
And Diode Recovery Times 
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{ SGS-THOMSON STP4N90 
SF WcROELECTROMICS STP4N9QOFI 


N - CHANNEL ENHANCEMENT MODE 
POWER MOS TRANSISTOR 


| TYPE | Voss | Rosie) | Io_| 
STP4N90 900 V <3.50 3.6A 
STP4NS90FI 900 V <3.5.0 2.3 A 
TYPICAL Rogcon) = 2.9 

AVALANCHE RUGGED TECHNOLOGY 

100% AVALANCHE TESTED 

REPETITIVE AVALANCHE DATA AT 100°C 
LOW INPUT CAPACITANCE 

LOW GATE CHARGE 


APPLICATION ORIENTED 
CHARACTERIZATION 


ISOWATT220 


APPLICATIONS 
a HIGH CURRENT, HIGH SPEED SWITCHING 
a» SWITCH MODE POWER SUPPLIES (SMPS) 
» CONSUMER AND INDUSTRIAL LIGHTING 
» DC-AC INVERTERS FOR WELDING INTERNAL SCHEMATIC DIAGRAM 
EQUIPMENT AND UNINTERRUPTIBLE > (2) 
POWER SUPPLY (UPS) 


ABSOLUTE MAXIMUM RATINGS 


Parameter 


STP4N90 STP4NS90FI 


Drain-source Voltage (Vas = 0) 


Gate-source Voltage 


Iom(e) [Drain Current (pulsed) 
[Jowratng Factor [wre 


(e) Pulse width limited by safe operating area 
April 1993 1/7 
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THERMAL DATA 


Rthj-amb |Thermal Resistance Junction-ambient Max 
Rthe-sink | }hermal Resistance Case-sink Typ 
Maximum Lead Temperature For Soldering Purpose 


AVALANCHE CHARACTERISTICS 


IAR Avalanche Current 
(repetitive or not-repetitive, T, = 25 °C) 
Eas Single Pulse Avalanche Energy 


(starting T, = 25 °C, Ip = lar, Vop = 50 V) 


Ear Repetitive Avalanche Energy 
(pulse width limited by T, max, 5 < 1%) 


IAR Avalanche Current 
(repetitive or not-repetitive, T; = 100 °C) 


OFF 


Parameter Test Conditions 
Viprypss |Drain-source Ipb=250 nA Ves=0 
Breakdown Voltage 
Zero Gate Voltage Vos = Max Rating 
Drain Current (Vas = 0) [Vos = Max Rating x 0.8 Te = 125°C 
less Gate-body Leakage Ves=+t20V 
Current (Vps = 0) 
ON (*) 


Symbol! Test Conditions 
Gate Threshold Voltage |Vps = Ves_Ip = 250 WA 2 


Rps(on) |Static Drain-source On |Vas=10V Ip=1.7A 
Resistance Ves=10V Ip=1.7A Te = 100°C 


Ots Forward Vos > Ipion) X Rosionymax Ip =1.7A 1 
Transconductance 


Input Capacitance Vos=25V f=1MHz Ves=0 
Output Capacitance 

Reverse Transfer 

Capacitance 
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ELECTRICAL CHARACTERISTICS (continued) 
SWITCHING ON 


Turn-on Time Vop=30V Ip=2.3A 
Rise Time Re = 502 Ves =10V 
(see test circuit, figure 3) 
Vop=600V Ip=3.8A 
Rg = 509 Ves =10V 
(see test circuit, figure 5) 


Vpp=400 V Ip=5A Ves=10V 


Turn-on Current Slope 


Total Gate Charge 
Gate-Source Charge 
Gate-Drain Charge 


SWITCHING OFF 


Symbol Test Conditions 


trvott) |Off-voltage Rise Time |Vpp=600V Ip=3.8A 
tt Fall Time Re = 502 Ves =10V 
te Cross-over Time (see test circuit, figure 5) 


SOURCE DRAIN DIODE 


Symbol Test Conditions 


Source-drain Current 
Source-drain Current 
(pulsed) 


Forward On Voltage Isp =3.6A Ves=0 


Reverse Recovery Isp = 3.6 A di/dt = 100 A/us 
Time VR =100V 
Reverse Recovery (see test circuit, figure 5) 
Charge 
Reverse Recovery 
Current 

(*) Pulsed: Pulse duration = 300 ps, duty cycle 1.5% 

(e) Pulse width limited by safe operating area 
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Fig. 1: Unclamped Inductive Load Test Circuits Fig. 2: Unclamped Inductive Waveforms 
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Fig. 3: Switching Times Test Circuits For Fig. 4: Gate Charge Test Circuit 
Resistive Load 


IgG=CONST 
V; =20V=Veuax 


scos990 


SCO60CO 
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MICROELECTRONICS STP4N100FI 
N - CHANNEL ENHANCEMENT MODE 
POWER MOS TRANSISTOR 
[wre [ vows | Posen [te 


STP4N100FI 1000 V <3.5 0 2.2 A 
TYPICAL Rosvon) = 3.1 Q 

AVALANCHE RUGGED TECHNOLOGY 
100% AVALANCHE TESTED 

REPETITIVE AVALANCHE DATA AT 100°C 
LOW INPUT CAPACITANCE 

LOW GATE CHARGE 

APPLICATION ORIENTED 
CHARACTERIZATION 


ISOWATT220 


APPLICATIONS 

» HIGH CURRENT, HIGH SPEED SWITCHING 

a SWITCH MODE POWER SUPPLIES (SMPS) 

a CONSUMER AND INDUSTRIAL LIGHTING 

es DC-AC INVERTERS FOR WELDING INTERNAL SCHEMATIC DIAGRAM 
EQUIPMENT AND UNINTERRUPTIBLE 
POWER SUPPLY (UPS) 


D (2) 


ABSOLUTE MAXIMUM RATINGS 


Parameter Value 
STP4N100 STP4N100FI 


| 


Ip | Drain Current (continuous) at Tc = 25 °C 
| Ip | Drain Current (continuous) at T; = 100 °C 
[[Berating Factor —SSSC*~<—~—~—sYSSC‘SSC*“SCSC‘i Cd 
Vso [insulation withstand Voltage (00) «| ~—=SS*dY StS 


(e) Pulse width limited by safe operating area 
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THERMAL DATA 


Rthj-amb | Thermal Resistance Junction-ambient Max 
Rthce-sink | Thermal Resistance Case-sink Typ 
Ti Maximum Lead Temperature For Soldering Purpose 


AVALANCHE CHARACTERISTICS 

Avalanche Current, Repetitive or Not-Repetitive 
(pulse width limited by T, max, 5 < 1%) 
Single Pulse Avalanche Energy 160 md 
(starting T, = 25 °C, Ip = lar, Vop = 25 V) 
Repetitive Avalanche Energy 8.3 md 
(pulse width limited by T, max, 6 < 1%) 

lAR Avalanche Current, Repetitive or Not-Repetitive 2.5 A 
(Tc = 100 °C, pulse width limited by T, max, 5 < 1%) 


Vipryoss |Drain-source In=250 nA Ves=0 1000 V 
Breakdown Voltage 
Ipss Zero Gate Voltage Vps = Max Rating 250 LA 
Drain Current (Ves = 0) |Vps = Max Rating x 0.8 Te = 125°C 1000 LA 
less Gate-body Leakage Ves=+20V + 100 nA 
Current (Vps = 0) 


[Symbol [Parameter | ‘Test Conditions | win. | Typ. | Max. | Unit 
eee eee ae 


Rps(on) |Static Drain-source On |Ves=10V Ib=2A 
Resistance Ves=10V Ipb=2A T.= 100°C 
D(on) |On State Drain Current |Vps > Ip(on) X Rosvon)max 
Ves=10V 


DYNAMIC 


Cts ( Forward Vos > Ip(on) X Rosyon)max ID=2A 4 
Transconductance 


Ciss Input Capacitance Vos=25V f=1MHz Ves=0 1230 | 1500 

Coss Output Capacitance . an EE 
Crss Reverse Transfer 
Capacitance 
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ELECTRICAL CHARACTERISTICS (continued) 
SWITCHING ON 


td(on) Turn-on Time Vopo=800V IpD=2A 36 
tr Rise Time ee = 50 Ves =10V 30 ics 
(see test circuit, figure 3) 
(di/dt)on |Turn-on Current Slope |Vpp=800V Ip=4A A/us 
je tee Ves=10V 
(see test circuit, figure 5) 


Qg Total Gate Charge Vpp=800V Ip=4A Ves=10V 
Gate-Source Charge - 


Gate-Drain Charge 


s 


SWITCHING OFF 


Symbol Test Conditions 


trvort) |Off-voltage Rise Time |Vpp=800V Ip=4A 
Fall Time Re = 50 2 Ves=10V 
Cross-over Time (see test circuit, figure 5) 


Source-drain Current 
Source-drain Current 
(pulsed) 


Forward On Voltage Iso=4A Ves=0 = Iso=4A Ves=0 Vas = 


Reverse Recovery Isp =4A_ di/dt = 100 A/us 
Time Vpp=100V_ T,=150°C 
Reverse Recovery (see test circuit, figure 5) 
Charge 
Reverse Recovery 
Current 

(*) Pulsed: Pulse duration = 300 ps, duty cycle 1.5% 

(e) Pulse width limited by safe operating area 
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Thermal Impedeance For TO-220 
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Transconductance Static Drain-source On Resistance 
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Turn-on Current Slope Turn-off Drain-source Voltage Slope 
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Fig. 1: Unclamped Inductive Load Test Circuits Fig. 2: Unclamped Inductive Waveforms 
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Fig. 3: Switching Times Test Circuits For Fig. 4: Gate Charge Test Circuit 
Resistive Load 
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Fig. 5: Test Circuit For Inductive Load Switching 
And Diode Reverse Recovery Time 
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N - CHANNEL ENHANCEMENT MODE 
POWER MOS TRANSISTOR 


[—awee [Voss | Rosen | to 


TYPICAL Rosvon) = 3.1 Q 

AVALANCHE RUGGED TECHNOLOGY 
100% AVALANCHE TESTED 

REPETITIVE AVALANCHE DATA AT 100°C 
LOW INPUT CAPACITANCE 

LOW GATE CHARGE 

APPLICATION ORIENTED 
CHARACTERIZATION 


APPLICATIONS Naan 


» HIGH CURRENT, HIGH SPEED SWITCHING 

» SWITCH MODE POWER SUPPLIES (SMPS) 

» CONSUMER AND INDUSTRIAL LIGHTING 

» DC-AC INVERTERS FOR WELDING 
EQUIPMENT AND UNINTERRUPTIBLE 
POWER SUPPLY (UPS) INTERNAL SCHEMATIC DIAGRAM 


D (2) 


S (3) 


ABSOLUTE MAXIMUM RATINGS 
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THERMAL DATA 


Rthj-case | Thermal Resistance Junction-case 
Rth)-amb | Thermal Resistance Junction-ambient 


Rth)-amb |Thermal Resistance Case-sink 
T Maximum Lead Temperature For Soldering Purpose 


AVALANCHE CHARACTERISTICS 


Avalanche Current, Repetitive or Not-Repetitive 


IAR A 
(pulse width limited by T, max, 6 < 1%) 
AS Single Pulse Avalanche Energy mJ 
(starting T, = 25 °C, Ip = lar, Vop = 50 V) 
Se 
IAR 


(pulse width limited by T, max, 6 < 1%) 
Avalanche Current, Repetitive or Not-Repetitive A 
(Tc = 100 °C, pulse width limited by T, max, 6 < 1%) 

ELECTRICAL CHARACTERISTICS (Tcase = 25 °C unless otherwise specified) 

OFF 


Symbol Test Conditions 


Vipryoss |Drain-source Ipb=250 uA Ves=0 
Breakdown Voltage 
lpss Zero Gate Voltage Vps = Max Rating 250 LA 
Drain Current (Ves = 0) |Vps = Max Rating x 0.8 T,.=125°C 1000 uA 
lass Gate-body Leakage Ves=t20V 
Current (Vps = 0) 


4 
E 160 
E Repetitive Avalanche Energy 8.3 
2.5 


Gate Threshold Voltage|Vps= Vas Ip= 250 nA Le. 


Rposion) |Static Drain-source On |Ves=10V ID=2A 3.1 4 QO 

Resistance Ves=10V Ip=2A T. = 100°C 8 Q 

ID(on) On State Drain Current |Vps > Ip(on) X Ros(on)max 2 A 
Ves=10V 


DYNAMIC 


Ots (*) |Forward Vos > Ip(on) X Ros(on)max ID=2A 
Transconductance 


Ciss Input Capacitance Vpos=25V f=1MHz Ves=0 
Coss Output Capacitance 
Crss Reverse Transfer 

Capacitance 
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ELECTRICAL CHARACTERISTICS (continued) 
SWITCHING ON 


[Symbar [Parameter | ‘Test Conditions| in. | Typ. | Max. | Unit_ 


Turn-on Time Vpp= 800 V Ip=2A 36 45 ns 
130 165 ns 


Rise Time Re = 502 Ves=10V 
(see test circuit, figure 3) 
Vpp= 800 V Ip=4A 

Re=159 Vas =10V 
(see test circuit, figure 5) 


Vpp = 800 V Ilp=4A Ves=10V 


Turn-on Current Slope 


Total Gate Charge 
Gate-Source Charge 
Gate-Drain Charge 


SWITCHING OFF 


[Symbor [Parameter [Test Conditions| Win. | Typ. | Max. | Unit 


trvort) |Off-voltage Rise Time |Vpp=800V Ip=4A 100 125 ns 
Fall Time Re=502 Ves=10V 25 32 ns 
Cross-over Time (see test circuit, figure 5) 155 190 


Source-drain Current 
Source-drain Current 
(pulsed) 


Reverse Recovery Isp = 4A di/dt = 100 A/us 
Time Vpp=100V_ T,= 150°C 
Reverse Recovery (see test circuit, figure 5) 
Charge 

Reverse Recovery 

Current 


) Pulsed’ Pulse duration = 300 us, duty cycle 1.5 % 
(e) Pulse width limited by safe operating area 


Safe Operating Area Thermal Impedance 
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Derating Curve Output Characteristics 
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Capacitance Variations Normalized Gate Threshold Voltage vs 


Temperature 
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Switching Safe Operating Area 
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Fig. 1: Unclamped Inductive Load Test Circuits 
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Accidental Overload Area 
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Fig. 2: Unclamped Inductive Waveforms 
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Fig. 3: Switching Times Test Circuits For Fig. 4: Gate Charge Test Circuit 
Resistive Load 
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Fig. 5: Test Circuit For Inductive Load Switching 
And Diode Recovery Times 
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N - CHANNEL ENHANCEMENT MODE 
POWER MOS TRANSISTOR 


| TYPE | Voss_| Rostem | to 
STP5N30F I 300 V : 

TYPICAL Rogion) = 1.2 Q 

AVALANCHE RUGGED TECHNOLOGY 
100% AVALANCHE TESTED 

REPETITIVE AVALANCHE DATA AT 100°C 


APPLICATION ORIENTED 
CHARACTERIZATION 


APPLICATIONS 

» HIGH SPEED SWITCHING 

a SWITCH MODE POWER SUPPLIES (SMPS) 

» CHOPPER REGULATORS, CONVERTERS, 
MOTOR CONTROL, LIGHTING FOR 


ISOWATT220 


INDUSTRIAL AND CONSUMER 

ENVIRONMENT INTERNAL SCHEMATIC DIAGRAM 
» PARTICULARLY SUITABLE FOR a 

ELECTRONIC FLUORESCENT LAMP 

BALLASTS 


ABSOLUTE MAXIMUM RATINGS 


Vos Drain-source Voltage (Ves = 0) 


Vper_ |Drain- gate Voltage (Res = 20 kQ) 


Ip Drain Current (continuous) at T- = 100 °C 
joule) [Drain Current (pulsed) 


ae Derating Factor 0.28 w/°C 
Insulation Withstand Voltage (DC) 2000 
7) — tax. Operating Juncton Tanperaure [to 


(e) Pulse width limited by safe operating area 


July 1993 1/7 


STP5N30/FI 


THERMAL DATA 


TO-220 ISOWATT220 
| Rihjcase [Thermal Resistance Junction-case Max 1.67 


Rthj-amb | Thermal Resistance Junction-ambient Max 
Rthe-sink | Thermal Resistance Case-sink Typ 
Maximum Lead Temperature For Soldering Purpose 


AVALANCHE CHARACTERISTICS 


m 
m 


IAR Avalanche Current, Repetitive or Not-Repetitive 5 
(pulse width limited by T, max, 6 < 1%) 
Eas Single Pulse Avalanche Energy 50 
(starting T, = 25 °C, Ip = lar, Vop = 50 V) 
Ear Repetitive Avalanche Energy 15 
(pulse width limited by T, max, 5 < 1%) 
Avalanche Current, Repetitive or Not-Repetitive 2 
(Tc = 100 °C, pulse width limited by T, max, 5 < 1%) 


A 
J 
J 

A 


ae aes 


OFF 
Viprypss_ |Drain-source Ipb=250 uA Ves=0 300 V 
Breakdown Voltage 
Ipss Zero Gate Voltage Vps = Max Rating 250 uA 
Drain Current (Ves = 0) |Vps = Max Rating x 0.8 T. = 125°C 1000 uA 
lass Gate-body Leakage Ves=+t20V 
Current (Vps = 0) 
ON (*) 


Gate Threshold Voltage |Vos = Vas_Ip = 250 pA 


Rosion) |Static Drain-source On |Vq@s=10V Ip=2.5A 
Resistance Ves=10V Ip=2.5A Te = 100°C 
ID(on) On State Drain Current |Vps > Ib(on) X Ros(on)max 
Ves=10V 


DYNAMIC 
Symbol Test Conditions 


Qts (*) Forward Vos > Ip(on) X Ros(onymax Ip =2.5A 
Transconductance 


Ciss Input Capacitance Vos=25V f=1MHz Ves=0 
Coss Output Capacitance 
Crss Reverse Transfer 

Capacitance 
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ELECTRICAL CHARACTERISTICS (continued) 
SWITCHING ON 


[Symbor [Parameter | Test Conditions | win. | Typ. | Max. | Unit 


Turn-on Time Voo=150V Ip=2.5A 
Rise Time Re = 509 Ves =10V 
(see test circuit, figure 3) 


Turn-on Current Slope |Vpp=240V Ip=5A 


Re = 502 Ves=10V 

(see test circuit, figure 5) 
Total Gate Charge Von =240V Ip=5A Ves=10V 
Gate-Source Charge 
Gate-Drain Charge 


SWITCHING OFF 


Symbol ee Te een 


trvotty) |Off-voltage Rise Time |Vpp=240V Ip=5A 
tt 
tc 


Fall Time Re=509Q Ves=10V 
SOURCE DRAIN DIODE 


Cross-over Time (see test circuit, figure 5) 


Isp Source-drain Current 
Ispm(e) |Source-drain Current 

(pulsed) 

Reverse Recovery penx 5A Veen 0 —_| =5A_ di/dt = 100 A/us 
Time Vppo =100V_ T, = 150°C 
Reverse Recovery (see test circuit, figure 5) 
Charge 

Reverse Recovery 
Current 


(*) Pulsed Pulse duration = 300 us, duty cycle 15% 
(e) Pulse width limited by safe operating area 


Safe Operating Areas For TO-220 Safe Operating Areas For ISOWATT220 
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Thermal Impedeance For TO-220 
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Thermal Impedance For ISOWATT220 
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Static Drain-source On Resistance 


Ros(on) 
(9) 


Normalized On Resistance vs Temperature 
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Turn-on Current Slope 
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Fig. 1: Unclamped Inductive Load Test Circuits 


5005970 


Fig. 3: Switching Times Test Circuits For 
Resistive Load 
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Fig. 5: Test Circuit For Inductive Load Switching 
And Diode Reverse Recovery Time 
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Fig. 2: Unclamped Inductive Waveforms 
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Fig. 4: Gate Charge Test Circuit 
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MICROELECTRONICS STP5N30LFI 
N - CHANNEL ENHANCEMENT MODE 
POWER MOS TRANSISTOR 


TYPE | Voss _| Rosten | In __ 
STP5N30L 300 V <1.4Q 5A 
STP5SNSOLFI 300 V <1.4Q 3.5A 
TYPICAL Rosgion) = 1.25 Q 

AVALANCHE RUGGED TECHNOLOGY 

100% AVALANCHE TESTED 

REPETITIVE AVALANCHE DATA AT 100°C 


APPLICATION ORIENTED 
CHARACTERIZATION 


APPLICATIONS 

» HIGH SPEED SWITCHING 

s SWITCH MODE POWER SUPPLIES (SMPS) 

a» CHOPPER REGULATORS, CONVERTERS, 
MOTOR CONTROL, LIGHTING FOR 
INDUSTRIAL AND CONSUMER 
ENVIRONMENT INTERNAL SCHEMATIC DIAGRAM 

a PARTICULARLY SUITABLE FOR 
ELECTRONIC FLUORESCENT LAMP 
BALLASTS 


TO-220 ISOWATT220 


D (2) 


ABSOLUTE MAXIMUM RATINGS 


a aa 
ee 


Llp | Drain Current (continuous) at T. = 25 °C 
| Ib Drain Current (continuous) at Tc = 100 °C 
[Pio [Total Dissipation at T.=25°O——SSC~S ts 
[Joerating Factor SSSSdC 
[Vso insulation Withstand Valage (06) iP 000 
z 


(e) Pulse width limited by safe operating area 
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THERMAL DATA 


- Rihycase [Thermal Resistance Junction-case Max 


Rth)-amb | Thermal Resistance Junction-ambient Max 62.5 
Rthe-sink | Thermal Resistance Case-sink Typ 0.5 °C/W 
Maximum Lead Temperature For Soldering Purpose 300 


Avalanche Current, Repetitive or Not-Repetitive 
(pulse width limited by T, max, 6 < 1%) 

Eas Single Pulse Avalanche Energy 
(starting T, = 25 °C, Ip = lar, Vop = 50 V) 
Repetitive Avalanche Energy 
(pulse width limited by T,; max, 6 < 1%) 


Avalanche Current, Repetitive or Not-Repetitive 
(Tc = 100 °C, pulse width limited by T, max, 5 < 1%) 


OFF 
Symbol Parameter Test Conditions | Min. | 
Visrypss_ |Drain-source Ipb=250 uA Ves=0 300 

Breakdown Voltage 
Ipss Zero Gate Voltage Vos = Max Rating 
Drain Current (Ves = 0) |Vps = Max Rating x 0.8 Te = 125°C 
lass Gate-body Leakage Veas=+20V 
Current (Vps = 0) 
ON (:*) 


Symbol Test Conditions 
Gate Threshold Voltage |Vps= Vas Ip= 250 uA 


Rpsion) |Static Drain-source On |Ves=5V Ip=2.5A 
Resistance Ves=5V In=2.5A Te = 100°C 
ID(on) On State Drain Current |Vps > Ip(on) X Ros(on)max 
Ves=10V 


DYNAMIC 


Gts (*) Forward Vos > Ip(on) X Rpsyon)max IDpD=2.5A 
Transconductance 


Ciss Input Capacitance Vos=25V f=1MHz Ves=0 
Coss Output Capacitance 
Crss Reverse Transfer 

Capacitance 


Typ. | Max. | Unit | 
ALS Mis 
580 | 780 pF 


75 110 | pF 
14 25 pF 
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ELECTRICAL CHARACTERISTICS (continued) 
SWITCHING ON 


Turn-on Time Vop=150V Ip=2.5A 

Rise Time Rg = 50 Q Ves =5V 
(see test circuit, figure 3) 

Turn-on Current Slope |Vpp= 240 V Ip=5A 
Re = 50 Q Ves=5V 
(see test circuit, figure 5) 


Total Gate Charge Vpp = 240 V Ip=5A Ves=5V 


Gate-Source Charge 
Gate-Drain Charge 


Off-voltage Rise Time |Vpp=240V Ip=5A 
Fall Time Rg=502 Vaes=5V * i 
Cross-over Time (see test circuit, figure 5) 120 160 


SOURCE DRAIN DIODE 


Source-drain Current 


Source-drain Current 
(pulsed) 


Isp =5 A Ves= 


Isp =5 A di/dt = 100 A/us 
Vpp = 100 V T, = 150 °C 


Forward On Voltage 


Reverse Recovery 
Time 


Qrr Reverse Recovery (see test circuit, figure 5) uC 
Charge 
Reverse Recovery A 


Current 
( ) Pulsed Pulse duration = 300 pts, duty cycle 15% 
(e) Pulse width limited by safe operating area 


Safe Operating Areas For TO-220 Safe Operating Areas For ISOWATT220 
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Thermal Impedeance For TO-220 
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Turn-on Current Slope 
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Fig. 1: Unclamped Inductive Load Test Circuits Fig. 2: Unclamped Inductive Waveforms 
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Fig. 3: Switching Times Test Circuits For Fig. 4: Gate Charge Test Circuit 
Resistive Load 


| ¢=CONST 
Vv : =20V=Vewax 


$cos990 


S$CO60CO 


Fig. 5: Test Circuit For Inductive Load Switching 
And Diode Reverse Recovery Time 
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SGS-THOMSORN STP5N50 
NICROELECTROMICS STP5N50FI 


N - CHANNEL ENHANCEMENT MODE 
POWER MOS TRANSISTOR 


Way 
8 a, 
3 


% 
Ey 


STP5N50 500 V <1.69 
STPSN5O0FI 500 V < 1.62 


4.5A 
3A 
TYPICAL Rosvon) = 1.4 Q 


AVALANCHE RUGGED TECHNOLOGY 
100% AVALANCHE TESTED 

REPETITIVE AVALANCHE DATA AT 100°C 
APPLICATION ORIENTED 
CHARACTERIZATION 


APPLICATIONS 

n HIGH CURRENT, HIGH SPEED SWITCHING 

se SWITCH MODE POWER SUPPLIES (SMPS) 

s CHOPPER REGULATORS, CONVERTERS, 
MOTOR CONTROL, LIGHTING FOR 
INDUSTRIAL AND CONSUMER 


ENVIRONMENT INTERNAL SCHEMATIC DIAGRAM 


ISOWATT220 


ABSOLUTE MAXIMUM RATINGS 


Drain-source Voltage (Ves = 0) 500 
Drain- gate Voltage (Ras = 20 kQ) 500 


, 
ae 


(e) |Drain Current (pulsed) 


| Prot | Total Dissipation at T. = 25 °C Ww 
[—~Joeraing Factor 8 
[iso linsviaton witstand Vorage (BG) | | a00v 


(e) Pulse width limited by safe operating area 
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THERMAL DATA 


| thease | Thermal Resistance Junction-case Max 


Rthj-amb |Thermal Resistance Junction-ambient Max 
Rthe-sink | Thermal Resistance Case-sink Typ 
Ty Maximum Lead Temperature For Soldering Purpose 


AVALANCHE CHARACTERISTICS 

IAR Avalanche Current, Repetitive or Not-Repetitive 4.5 A 
(pulse width limited by T, max, 5 < 1%) 

Eas Single Pulse Avalanche Energy 280 md 
(starting T, = 25 °C, Ip = lar, Vop = 50 V) 

Ear Repetitive Avalanche Energy 7.4 md 
(pulse width limited by T, max, 6 < 1%) 

IAR Avalanche Current, Repetitive or Not-Repetitive 2.5 A 
(Tc. = 100 °C, pulse width limited by T, max, 6 < 1%) 

ELECTRICAL CHARACTERISTICS (Tcase = 25 °C unless otherwise specified) 

OFF 
Symbol 
VisR)pss_ |Drain-source Ipb=250 uA Ves=0 

Breakdown Voltage 
Ipss Zero Gate Voltage Vos = Max Rating 

Drain Current (Ves = 0) |Vps = Max Rating x 0.8 Te = 125°C 
less Gate-body Leakage Ves=+t20V 

Current (Vps = 0) 


ON (*) 


Symbol Test Conditions 


Gate Threshold Voltage|Vps= Ves Ip= 250 uA 
Ros(on) |Static Drain-source On |Vas=10V Ip=2.5A 
Resistance Ves=10V Ip=2.5A T.=100°C 
ID(on) + |On State Drain Current |Vps > ID(on) X Ros(on)max 4.5 
Ves=10V 


DYNAMIC 


Qts (*) |Forward Vos > Ip(on) X Rps(onymax Ip=2.5A] 2.7 3.4 
Transconductance 


Ciss Input Capacitance Vps=25V =1MHz Ves=0 600 
Coss Output Capacitance 
Crss Reverse Transfer 

Capacitance 


Cin 
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ELECTRICAL CHARACTERISTICS (continued) 
SWITCHING ON 


Symbol Test Conditions 


Turn-on Time Voop=225V lp=2.5A 
Rise Time Re = 159 Ves =10V 
(see test circuit, figure 3) 


Turn-on Current Slope |Vpp=400 V Ip=4.5A 


Re = 502 Ves =10V 

(see test circuit, figure 5) 
Total Gate Charge Vpp =400 V Ip=4.5A Ves=10V 
Gate-Source Charge 
Gate-Drain Charge 


SWITCHING OFF 


[Symbot [Parameter [test Gonaions [ns [yp [ ex. [Ui 


trivorty) |Off-voltage Rise Time |Vpp=400V In=4.5A 
tr Fall Time Re=159 Ves =10V 
te Cross-over Time (see test circuit, figure 5) 


SOURCE DRAIN DIODE 


[Symbot | Params [Test Gonaiions [wins [yp. [wes [Unit 


Isp Source-drain Current 4.5 
Ispm(*) |Source-drain Current 15 
(pulsed) 
Reverse Recovery Isp = 4.5 A di/dt = 100 A/us 
Time Voo=100V T,= 150°C 
Reverse Recovery (see test circuit, figure 5) 
Charge 
Reverse Recovery 


Current 


(*) Pulsed: Pulse duration = 300 us, duty cycle 1.5 % 
(e) Pulse width limited by safe operating area 
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Transconductance Static Drain-source On Resistance 
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Turn-on Current Slope 
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Fig. 1: Unclamped Inductive Load Test Circuits Fig. 2: Unclamped Inductive Waveforms 
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Fig. 3: Switching Times Test Circuits For Fig. 4: Gate Charge Test Circuit 
Resistive Load 


|g=CONST 
V; =20V=Vewax 


SC05990 


scoseco 


Fig. 5: Test Circuit For Inductive Load Switching 
And Diode Reverse Recovery Time 


L=100zH 


$€06010 


7/7 
GS- 
57 S85-HOMSON - 


{ ~ SGS-THOMSON STP5NA50 
7 WicROELECTROMICS STP5NA50FI 


N - CHANNEL ENHANCEMENT MODE 
FAST POWER MOS TRANSISTOR 


ADVANCE DATA 


| TYPE | Voss | Rosen) | to 
STP5NA50 500 V <1.6Q 5A 
STP5NA50FI 500 V <1.6Q 3.1A 
TYPICAL Ros(on) = 1.2 Q 

+ 30V GATE TO SOURCE VOLTAGE RATING 
100% AVALANCHE TESTED 

REPETITIVE AVALANCHE DATA AT 100°C 
LOW INTRINSIC CAPACITANCES 


GATE GHARGE MINIMIZED 
REDUCED THRESHOLD VOLTAGE SPREAD 


DESCRIPTION TO-220 ISOWATT220 


This series of POWER MOSFETS represents the 
most advanced high voltage technology. The 
optimized cell layout coupled with a new 
proprietary edge termination concur to give the 


device low Rpsjon) and gate charge, unequalled INTERNAL SCHEMATIC DIAGRAM 
ruggedness and superior switching performance. ih 


APPLICATIONS 

a» HIGH CURRENT, HIGH SPEED SWITCHING 

a SWITCH MODE POWER SUPPLIES (SMPS) 

» DC-AC CONVERTERS FOR WELDING 
EQUIPMENT AND UNINTERRUPTIBLE 
POWER SUPPLIES AND MOTOR DRIVE 


ABSOLUTE MAXIMUM RATINGS 


STP5NA50 STP5NA50FI 


500 

Ves Gate-source Voltage 
ia Drain Current (continuous) at Tc = 25 °C 
| Ip | Drain Current (continuous) at Te = 100 °C | BB 


(e) Pulse width limited by safe operating area 
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THERMAL DATA 


Thermal Resistance Junction-ambient Max 
Thermal Resistance Case-sink Typ 
Maximum Lead Temperature For Soldering Purpose 


Rthy-amb 
Rthe-sink 


AVALANCHE CHARACTERISTICS 


lAR Avalanche Current, Repetitive or Not-Repetitive 5 A 
(pulse width limited by T; max, 5 < 1%) 

Eas Single Pulse Avalanche Energy 140 mJ 
(starting T, = 25 °C, Ip = lar, Vop = 50 V) 

Ear Repetitive Avalanche Energy 4.2 mJ 
(pulse width limited by T, max, 5 < 1%) 
Avalanche Current, Repetitive or Not-Repetitive 


(Tc = 100 °C, pulse width limited by T, max, 5 < 1%) 


OFF 
Symbol Parameter 


Vipryoss_ |Drain-source Ip=250 nA Ves=0 400 
Breakdown Voltage 
_ Ipss Zero Gate Voltage Vos = Max Rating 250 uA 
Drain Current (Ves = 0) |} Vos = Max Rating x 0.8 T,.= 125°C 1000 WA 
lass Gate-body Leakage Ves=+30V - 
Current (Vps = 0) 


ON (*) 


DYNAMIC 
[Symbor | Parameter | Test Conditions | min. | Tp. 


ts (*) Forward Vos > Id(on) X Ros(on)max IDp=2.5A 2.7 4 
Transconductance 


Ciss Input Capacitance Vos=25V f=1MHz Ves=0 700 DF 
Output Capacitance 
Reverse Transfer 

Capacitance 
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ELECTRICAL CHARACTERISTICS (continued) 
SWITCHING ON 


[Symbol [Parameter [/_Testconatons [win [Ty [x [ Uni 


Turn-on Time Voo=250V Ip=2.5A 

Rise Time Re = 150 Ves =10V 
(see test circuit, figure 3) 
Vpp=250V Ip=5A 
Re = 479 Ves=10V 
(see test circuit, figure 5) 


Vpp = 400 V Ip=5A Ves=10V 


Turn-on Current Slope 


Total Gate Charge 
Gate-Source Charge 
Gate-Drain Charge 


trvott) |Off-voltage Rise Time |Vpp=400V Ip=5A 
tr Fall Time Roe=15Q Ves=10V 
te Cross-over Time (see test circuit, figure 5) 


SOURCE DRAIN DIODE 


[Symbot | —raneter [Test Gonations win. [yp [oe [i 


Isp Source-drain Current 
Ispm(e¢) |Source-drain Current 
(pulsed) 


rig ecto feet ee 


Reverse Recovery Isp = 5A di/dt = 100 A/us 
Time Vop =50V T,= 150°C 
Reverse Recovery (see test circuit, figure 5) 
Charge 

Reverse Recovery 

Current 


(*) Pulsed Pulse duration = 300 ps, duty cycle 15 % 
(e) Pulse width limited by safe operating area 
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CT] SGS-THOMSON STP5N60 
S/ i MICROELECTRONICS STP5N60FI 


N - CHANNEL ENHANCEMENT MODE 
POWER MOS TRANSISTOR 


TYPE | Voss_| Rosin | to 
STPSN60FI 600 V < 1.62 3.2A 
TYPICAL Rogoon) = 1.33 Q 

AVALANCHE RUGGED TECHNOLOGY 

100% AVALANCHE TESTED 

REPETITIVE AVALANCHE DATA AT 100°C 


APPLICATION ORIENTED 
CHARACTERIZATION 


APPLICATIONS 

se HIGH CURRENT, HIGH SPEED SWITCHING 

a SWITCH MODE POWER SUPPLIES (SMPS) 

ne CHOPPER REGULATORS, CONVERTERS, 
MOTOR CONTROL, LIGHTING FOR 
INDUSTRIAL AND CONSUMER 
ENVIRONMENT INTERNAL SCHEMATIC DIAGRAM 


D (2) 


ISOWATT220 


ABSOLUTE MAXIMUM RATINGS 


STP5N60 STP5N60FI 


+ 20 


(e) Pulse width limited by safe operating area 
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THERMAL DATA 


Rth-amb |Thermal Resistance Junction-ambient Max 
Rthe-sink | Thermal Resistance Case-sink Typ 
Ti Maximum Lead Temperature For Soldering Purpose 


AVALANCHE CHARACTERISTICS 
lAR Avalanche Current, Repetitive or Not-Repetitive 5.6 A 
(pulse width limited by T, max, 6 < 1%) 
Eas Single Pulse Avalanche Energy 350 md 
(starting T, = 25 °C, Ip = lar, Vop = 50 V) 
IAR 


Repetitive Avalanche Energy 15 mJ 
(pulse width limited by T, max, 5 < 1%) 

Avalanche Current, Repetitive or Not-Repetitive 3:5 A 
(Tc = 100 °C, pulse width limited by T, max, 5 < 1%) 


ELECTRICAL CHARACTERISTICS (Tcase = 25 °C unless otherwise specified) 


OFF 
loss Zero Gate Voltage Vps = Max Rating 250 LA 
Drain Current (Vas = 0) |Vps = Max Rating x 0.8 T.= 125°C 1000 LA 


VipR)pss_ |Drain-source Ipb=250 pA Ves=0 
Breakdown Voltage 
lass Gate-body Leakage Ves=+20V + 100 nA 
Current (Vps = 0) 
ON (*) 


Gate Threshold Voltage |Vps= Ves lp= 250 nA 


DYNAMIC 


Ofs (*) Forward Vos > ID(on) X Rosvon)max IDp=2.5A 1.5 3.4 
Transconductance 


Ciss Input Capacitance Vops=25V f=1MHz Ves=0 720 
Coss Output Capacitance 
Crss Reverse Transfer 

Capacitance 
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ELECTRICAL CHARACTERISTICS (continued) 
SWITCHING ON 


[Symbot [Parameter [Test Conaitions | min. | Typ. [ Max. | Unit 


Turn-on Time Vpp=300V Ip=2.5A 
Rise Time Re = 502 Ves=10V 
(see test circuit, figure 3) 
Vop=480V Ip=5A 

Re = 502 Ves =10V 
(see test circuit, figure 5) 


Vpp = 480 V Ip=5A Ves=10V 


Turn-on Current Slope 


Total Gate Charge 
Gate-Source Charge 
Gate-Drain Charge 


SWITCHING OFF 


Symbol Test Conditions 


trivort) |Off-voltage Rise Time |Vpp=480V Ip=5A 
ty Fall Time Re=50Q Ves=10V 
te Cross-over Time (see test circuit, figure 5) 


SOURCE DRAIN DIODE 


[Symbor [Parameter | ‘Test Conditions | win. | Typ. | Wax. | Unit_ 


Isp Source-drain Current 5.6 A 
Ispom(e) |Source-drain Current 20 A 
(pulsed) 
Reverse Recovery Isp =6A_ di/dt = 100 A/us 
Time Vpp=100V_ T, = 150 °C 
Reverse Recovery (see test circuit, figure 5) 
Charge 


Reverse Recovery 
Current 


(x) Pulsed. Pulse duration = 300 ps, duty cycle 15% 
(e) Pulse width limited by safe operating area 
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Static Drain-source On Resistance 


GC51310 


*pstor 
(1) 


i oo 
ee 
ie a a a 
2s 
ee 
vo ELLE LT 
i i a a a 
esate ee alec 
os] = eee 
a a 
a a 
i 
oa 6 
fc 


i 3 5 7 !p(A) 


Capacitance Variations 


GC52190 


Tae RRR ESES 
Eee Ree eee 


Pa 
| ee ee 


RARE EEE HERRERA 
4 Vos =480V h 
GCE CE CS ve ( 


Ye a 
Wesel elle sla] lls Sif ealel| eens 
ASRESRERSEREAE 


0 10 20 30 40 50 Qg(nc) 


Normalized Gate Threshold Voltage vs 
Temperature 
GC52580 


Vos(th) 
(norm) | 


Normalized On Resistance vs Temperature 


GCS2800 


eRe Ree, ann 


eS eee el a i 
“BREE PP ce 
ie Pals Ease Alana 
Sees. Vee ra-Lt tt ts on 
Sane eee aaann 
eee eae 0.8 


—50 0 100° “t- CC) 


0.4 


Vog=10V 
1p =2.5A 


ky S&S-THomsoN af 


MICROELECTROMICS 
837 


STP5N60/FI 


Turn-on Current Slope 
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Fig. 1: Unclamped Inductive Load Test Circuits Fig. 2: Unclamped Inductive Waveforms 
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Fig. 3: Switching Times Test Circuits For Fig. 4: Gate Charge Test Circuit 
Resistive Load 
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THOMSON STP5N80 
NICROELECTROMICS STP5N80FI 


N - CHANNEL ENHANCEMENT MODE 
POWER MOS TRANSISTORS 


see ee | Pos 
STP5N80 800 V <2Q 5.5 A 
STP5N80FI 800 V <2Q0 3.1A 
TYPICAL Rpsvon) = 1.65 Q 

AVALANCHE RUGGED TECHNOLOGY 

100% AVALANCHE TESTED 

REPETITIVE AVALANCHE DATA AT 100°C 
LOW INPUT CAPACITANCE 

LOW GATE CHARGE 


APPLICATION ORIENTED 
CHARACTERIZATION TO-220 ISOWATT220 


APPLICATIONS 

o HIGH CURRENT, HIGH SPEED SWITCHING 
n SWITCH MODE POWER SUPPLIES (SMPS) 
ne CONSUMER AND INDUSTRIAL LIGHTING 


DC-AC INVERTERS FOR WELDING INTERNAL SCHEMATIC DIAGRAM 
EQUIPMENT AND UNINTERRUPTIBLE D (2) 
POWER SUPPLY (UPS) 


ABSOLUTE MAXIMUM RATINGS 


Drain-source Voltage (Vg&s = 0) 800 


Drain- gate Voltage (Res = 20 kQ) 800 


es 


| 


2C 
(Joerating Factor SSCS 


(e) Pulse width limited by safe operating area 
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THERMAL DATA 


TO-220 ISOWATT220 a 


Rthj-amb |Thermal Resistance Junction-ambient 
Rthe-sink | Thermal Resistance Case-sink 
TI Maximum Lead Temperature For Soldering Purpose 


AVALANCHE CHARACTERISTICS 
Avalanche Current, Repetitive or Not-Repetitive 5.5 A 
(pulse width limited by T, max, 5 < 1%) 
Single Pulse Avalanche Energy 320 mJ 
(starting T, = 25 °C, Ip = lar, Vop = 50 V) 


Repetitive Avalanche Energy 16 mJ 
(pulse width limited by T, max, 6 < 1%) 

Avalanche Current, Repetitive or Not-Repetitive 3.2 A 
(Tc = 100 °C, pulse width limited by T, max, 5 < 1%) 


Viprypss_ |Drain-source Ip=250uA Vese= V 
Breakdown Voltage 
Ipss Zero Gate Voltage Vps = Max Rating 
Drain Current (Ves = 0) |Vps = Max Rating x 0.8 T. = 125°C 
lass Gate-body Leakage Ves=t20V + 100 nA 
Current (Vps = 0) 
ON (*) 


Gate Threshold Voltage |Vos = Ves Ip = 250 pA eT 


Rposion) |Static Drain-source On |Ves=10V Ip=2.5A 1; 2 Q 
Resistance Ves=10V Ip=2.5A T,.= 100°C Q 
I D(on) On State Drain Current |Vps > Ip(on) X Ros(on)max 
Ves=10V 


DYNAMIC 
[Simbot | Pavanser | testsonatons [wns [x [Ui 


Ots (*) |Forward Vos > Ipion) X Ros(on)max Ip=2.5A 
Transconductance 


Ciss Input Capacitance Vos=25V f=1MHz Ves=0 1190 | 1450 

Output Capacitance a ae i 
Reverse Transfer 
Capacitance 


2/7 


f SGS-THORISO 
S/H fel a 


842 


STP5N80/FI 


ELECTRICAL CHARACTERISTICS (continued) 
SWITCHING ON 


ta on Turn-on Time Voo=400 V Ip=2.5A 50 65 ns 
Rise Time i = 50 Q Ves =10V 85 105 ns 
(see test circuit, figure 3) 
(di/dt)on |Turn-on Current Slope |Vpp=640V Ip=5.5A A/us 
fhe ne Ves =10V 
(see test circuit, figure 5) 
Total Gate Charge Vpp=500V Ip=6A Ves=10V fas) 
es Gate-Source Charge 9 
Qoa Gate-Drain Charge 33 


SWITCHING OFF 


Symbol Test Conditions 


ee ee 


trvort) |Off-voltage Rise Time |Vpp=640V Ip=5.5A 120 150 
tt Fall Time Re=50Q Ves =10V 30 40 ns 
te Cross-over Time (see test circuit, figure 5) 160 200 


SOURCE DRAIN DIODE 


Rue Source-drain Current 
Ispm(e Source-drain Current 
(pulsed) 
Forward On Voltage Isp = 5.5A Vase 


Reverse Recovery Isp = 5.5 A di/dt = 100 A/us 
Time Vop =80V T,=150°C 
Reverse Recovery (see test circuit, figure 5) 
Charge 

Reverse Recovery 

Current 


(*) Pulsed: Pulse duration = 300 us, duty cycle 1.5% 
(e) Pulse width limited by safe operating area 


Safe Operating Areas For TO-220 Safe Operating Areas For ISOWATT220 
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Static Drain-source On Resistance 
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Turn-on Current Slope Turn-off Drain-source Voltage Slope 
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Fig. 1: Unclamped Inductive Load Test Circuits Fig. 2: Unclamped Inductive Waveforms 
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Fig. 3: Switching Times Test Circuits For Fig. 4: Gate Charge Test Circuit 
Resistive Load 
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Fig. 5: Test Circuit For Inductive Load Switching 
And Diode Reverse Recovery Time 


L=100jH 


$C06010 


7/7 
f SGS-THOMSON 
77 MICROELECTRONICS a 


{7 SGS-THOMSON STP5NA80 
SF MICROELECTRONICS STP5NA80FI 


N - CHANNEL ENHANCEMENT MODE 
FAST POWER MOS TRANSISTOR 


| TYPE | Voss | Rosie) | > 
STP5NA80 800 V <2.4Q 4.8A 
STP5NA80FI 800 V <2.4Q 2.7 A 
TYPICAL Rogcon) = 2 2 

+ 30V GATE TO SOURCE VOLTAGE RATING 
100% AVALANCHE TESTED 

REPETITIVE AVALANCHE DATA AT 100°C 
LOW INTRINSIC CAPACITANCES 


GATE GHARGE MINIMIZED 
REDUCED THRESHOLD VOLTAGE SPREAD 


DESCRIPTION ISOWATT220 


This series of POWER MOSFETS represents the 
most advanced high voltage technology. The 
optimized cell layout coupled with a new 
proprietary edge termination concur to give the 


device low Ros(on) and gate charge, unequalled INTERNAL SCHEMATIC DIAGRAM 
ruggedness and superior switching performance. 


ADVANCE DATA 


APPLICATIONS 

a HIGH CURRENT, HIGH SPEED SWITCHING 

ne SWITCH MODE POWER SUPPLIES (SMPS) 

» DC-AC CONVERTERS FOR WELDING 
EQUIPMENT AND UNINTERRUPTIBLE 
POWER SUPPLIES AND MOTOR DRIVE 


ABSOLUTE MAXIMUM RATINGS 


sail 


Drain-source Voltage (Ves = 0) 
Dratn-gate Voltage (Res = 20 kQ) 
Ves Gate-source Voltage 


Drain Current (continuous) at T. = 25 °C 


Drain Current (continuous) at Te = 100 °C 


) 
5 


(e) Pulse width limited by safe operating area 


May 1993 1/3 


‘i 


STP5NA80/FI 


THERMAL DATA 


Rthj-amb |Thermal Resistance Junction-ambient Max 62.5 °C/W 
Rthe-sink |Thermal Resistance Case-sink Typ 
T Maximum Lead Temperature For Soldering Purpose 


AVALANCHE CHARACTERISTICS 


IAR Avalanche Current, Repetitive or Not-Repetitive 
(pulse width limited by T, max, 5 < 1%) 

Eas Single Pulse Avalanche Energy 
(starting T, = 25 °C, Ip = lar, Vop = 50 V) 

Ear Repetitive Avalanche Energy 
(pulse width limited by T; max, 6 < 1%) 


IAR Avalanche Current, Repetitive or Not-Repetitive 
(Tce = 100 °C, pulse width limited by Tj max, 5 < 1%) 


ELECTRICAL CHARACTERISTICS (Tcase = 25 °C unless otherwise specified) 
OFF 


Symbol Parameter 
Viprypss_ |Drain-source Ip=250 nA Vaes=0 
Breakdown Voltage 
Ipss Zero Gate Voltage Vps = Max Rating 
Drain Current (Ves = 0) |Vps = Max Rating x 0.8 T. = 125°C 


lass Gate-body Leakage Ves=+30V 
Current (Vps = 0) 


Gate Threshold Voltage |Vos = Ves_ Ip = 250 nA 2.25 | 3 | 3.75 | 


Rps(on) |Static Drain-source On |Vas=10V Ip=2.5A 
Resistance Ves=10V Ip=2.5A Te = 100°C 
ID(on) On State Drain Current |Vps > Ipon) X Ros(on)ymax 4.8 
Ves=10V 


DYNAMIC 


Ciss Input Capacitance Vops=25V f=1MHz Vaes=0 
Coss Output Capacitance 
Crss Reverse Transfer 

Capacitance 
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ELECTRICAL CHARACTERISTICS (continued) 
SWITCHING ON 


Symbol Test Conditions 


td(on) Turn-on Time Voo=400V Ip=2.5A 
tr Rise Time Re = 4.79 Ves =10V 
(di/dt)on 
Qg 


(see test circuit, figure 3) 
Vop=640V Ip=5A 

Qgs 

Qga 


Turn-on Current Slope 


Re = 479 Ves =10V 
(see test circuit, figure 5) 


Vpop =640 V Ip=5A Ves=10V 


Total Gate Charge 
Gate-Source Charge 
Gate-Drain Charge 


SWITCHING OFF 


SOURCE DRAIN DIODE 


Isp Source-drain Current 
Ispm(e) |Source-drain Current 
(pulsed) 


eter 
Qr 
IRRM 
) 


trvorty |Off-voltage Rise Time |Vpp=640V Ip=5A 
tt Fall Time Re=47Q Ves=10V 
tc Cross-over Time (see test circuit, figure 5) 


Reverse Recovery Isp =5A_ di/dt = 100 A/us 
Time Von =100V~ T, = 150°C 
Reverse Recovery (see test circuit, figure 5) 
Charge 

Reverse Recovery 

Current 


() Pulsed’ Pulse duration = 300 us, duty cycle 1.5 % 
(e) Pulse width limited by safe operating area 
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N - CHANNEL ENHANCEMENT MODE 
POWER MOS TRANSISTOR 


[ave [voce [Rosen [be 


TYPICAL Roscon) = 1.9 Q 

AVALANCHE RUGGED TECHNOLOGY 
100% AVALANCHE TESTED 

REPETITIVE AVALANCHE DATA AT 100°C 
LOW INPUT CAPACITANCE 

LOW GATE CHARGE 

APPLICATION ORIENTED 
CHARACTERIZATION 


APPLICATIONS penn ieat 


a» HIGH CURRENT, HIGH SPEED SWITCHING 

a SWITCH MODE POWER SUPPLIES (SMPS) 

e CONSUMER AND INDUSTRIAL LIGHTING 

s DC-AC INVERTERS FOR WELDING 
EQUIPMENT AND UNINTERRUPTIBLE 
POWER SUPPLY (UPS) INTERNAL SCHEMATIC DIAGRAM 


D (2) 


ABSOLUTE MAXIMUM RATINGS 


to [Drain Current (continuous) at T= 26°C | —~=S*~=<“~saSCSC“~*‘“‘*dCCS 

to [Drain Curent (continuous) atTe= 100°C | SSsSCtiSSSCSC*~“‘~*‘*dCNCS 

[Joerating Factor ——=Ss=C*=~“‘S~*#*;SOUOCO™#~ «dw 
J 


Li Max. Operating Junction Temperature 


(e) Pulse width limited by safe operating area 
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THERMAL DATA 


Rthj-case | Thermal Resistance Junction-case 
Rth-amb | Thermal Resistance Junction-ambient Max 


Rth)-amb | Thermal Resistance Case-sink Typ 
Maximum Lead Temperature For Soldering Purpose 


AVALANCHE CHARACTERISTICS 
IAR Avalanche Current, Repetitive or Not-Repetitive 5 A 
(pulse width limited by T, max, 6 < 1%) 
Eas Single Pulse Avalanche Energy 270 mJ 
(starting T, = 25 °C, Ip = lar, Vop = 50 V) 
Ear Repetitive Avalanche Energy 13 mJ 
(pulse width limited by T, max, 6 < 1%) 


lAR Avalanche Current, Repetitive or Not-Repetitive 
(Tc = 100 °C, pulse width limited by T, max, 5 < 1%) 


OFF 
Symbol Parameter Test Conditions 
Vipryoss |Drain-source Ip=250 uA Ves=0 
Breakdown Voltage 
Ipss Zero Gate Voltage Vps = Max Rating 
Drain Current (Vas = 0) |Vps = Max Rating x 0.8 Te = 125°C 


lass Gate-body Leakage Ves=+20V 
Current (Vps = 0) 


(#) 
D( 


ON 
Symbol Test Conditions 
Gate Threshold Voltage |Vps= Ves Ip = 250 pA 


Min. | Typ. | 
Ros(on) |Static Drain-source On |Ves=10V Ip=2.5A 1.9 
Resistance Ves=10V Ip=2.5A Te = 100°C 
ID(on) On State Drain Current |Vps > ID(on) X Ros(on)max 2.6 
Ves=10V 


DYNAMIC 


Gts (*) |Forward Vos > Ip(on) X Ros(on)max Ip=2.5A 2 4 
Transconductance 


S 
Ciss Input Capacitance Vos=25V f=1MHz Ves=0 1190 | 1450 pF 
Coss Output Capacitance 165 200 pF 
Crss Reverse Transfer 70 85 pF 
Capacitance 
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ELECTRICAL CHARACTERISTICS (continued) 
SWITCHING ON 


rSymbor [Parameter Test Gonaltions | in. | Typ. | Max. | Unit 


Turn-on Time Vpp=400 V Ip=2.5A 50 65 ns 
85 105 ns 


Rise Time Rg =509 Ves=10V 
(see test circuit, figure 3) 
Vopo=640V Ip= 5.5A 
Rge=15Q9 Ves =10V 
(see test circuit, figure 5) 


Vpp =500V Ip=6A Ves=10V 


Turn-on Current Slope 


Total Gate Charge 
Gate-Source Charge 
Gate-Drain Charge 


Off-voltage Rise Time |Vpp=640V Ip=5.5A 
Fall Time Rgo=502 Ves=10V 
Cross-over Time (see test circuit, figure 5) ee pe 


SOURCE DRAIN DIODE 


Symbol Test Conditions 


Source-drain Current 
Source-drain Current 
(pulsed) 


Reverse Recovery Isp = 26A_ di/dt = 100 A/us 
Time Vpp=80V T,=150°C 
Reverse Recovery (see test circuit, figure 5) 
Charge 

Reverse Recovery 

Current 


(#) Pulsed Pulse duration = 300 us, duty cycle 15% 
(e) Pulse width limited by safe operating area 


Safe Operating Area Thermal Impedance 
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Normalized On Resistance vs Temperature 
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Normalized Gate Threshold Voltage vs 
Temperature 
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Fig. 1: Unclamped Inductive Load Test Circuits 


$CO5970 


Accidental Overload Area 
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Fig. 2: Unclamped Inductive Waveforms 
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Fig. 3: Switching Times Test Circuits For Fig. 4: Gate Charge Test Circuit 
Resistive Load 
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Fig. 5: Test Circuit For Inductive Load Switching 
And Diode Recovery Times 
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N - CHANNEL ENHANCEMENT MODE 
POWER MOS TRANSISTOR 


Dna Tae 


re 
Firat 

reads. | 
Za 
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STP5NSOFI 900 V 

TYPICAL Rog(on) = 1.9 

AVALANCHE RUGGED TECHNOLOGY 
100% AVALANCHE TESTED 

REPETITIVE AVALANCHE DATA AT 100°C 
LOW INPUT CAPACITANCE 

LOW GATE CHARGE 

APPLICATION ORIENTED 
CHARACTERIZATION 


ISOWATT220 


APPLICATIONS 
e HIGH CURRENT, HIGH SPEED SWITCHING 
ne SWITCH MODE POWER SUPPLIES (SMPS) 
ne CONSUMER AND INDUSTRIAL LIGHTING 
s DC-AC INVERTERS FOR WELDING INTERNAL SCHEMATIC DIAGRAM 
EQUIPMENT AND UNINTERRUPTIBLE D (2) 
POWER SUPPLY (UPS) 


ABSOLUTE MAXIMUM RATINGS 


haa 
Vos _[Drain-source Voltage (Ves=0 dT SsC~=~“‘tOSC“‘CSSCC#”SSCW 
[Voor |Drain- gate Voltage (Res=20k8) |= SSSCtOSC*C“‘CN™C#C «CS 
|. tle | Drain Current (continuous) at T. = 25 °C 
[to [Drain Gurrent (continvous) atTe=100°C | 8 —S«d|St dT CA 
P |oeratingracter SS SSSC~dSSC(“‘SSOWOC#CSCOC*‘éSCdéWP 
Wiso [insulation Withstand Votage (00) «|= S—~*dY~Ss00SSCdYC 


Storage Temperature -65 to 150 


(e) Pulse width limited by safe operating area 
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THERMAL DATA 


Rth)-amb | Thermal Resistance Junction-ambient Max 
Rthe-sink | Thermal Resistance Case-sink Typ 
Maximum Lead Temperature For Soldering Purpose 


AVALANCHE CHARACTERISTICS 


IAR Avalanche Current, Repetitive or Not-Repetitive 5 
(pulse width limited by Tj max, 5 < 1%) 
270 
13 
3 


ELECTRICAL CHARACTERISTICS (Tcase = 25 °C unless otherwise specified) 
OFF 


Symbol! Parameter 
Viprypss_ |Drain-source 
Breakdown Voltage 
lpss Zero Gate Voltage Vos = Max Rating 
Drain Current (Ves = 0) |Vps = Max Rating x 0.8 T.= 125°C 


lass Gate-body Leakage 
Current (Vps = 0) 


| Vestn) [Gate Threshold Voltage |Vos= Ves Ip = 250 pA 


Rpsion) |Static Drain-source On |Vegs=10V Ip=2.5A 1.9 2.4 
Resistance Ves=10V Ip=2.5A Te = 100°C 4.8 
ID(on) On State Drain Current |Vps > Ip(on) X Ros(on)max 5 
Vas=10V 


DYNAMIC 


Qfs (*) |Forward Vos > Ip(on) X Rosonymax Ip =2.5A 2 4 
Transconductance 


Ciss Input Capacitance Vos=25V f=1MHz Ves=0 1190 | 1450 pF 


Output Capacitance 165 200 pF 
Reverse Transfer 70 85 pF 
Capacitance 


Eas Single Pulse Avalanche Energy 
(starting T, = 25 °C, Ip = lar, Vop = 50 V) 
Ear Repetitive Avalanche Energy 
(pulse width limited by T, max, 5 < 1%) 
IAR Avalanche Current, Repetitive or Not-Repetitive 
(Tc = 100 °C, pulse width limited by T, max, 6 < 1%) 


A 
mJ 
mJ 

A 
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ELECTRICAL CHARACTERISTICS (continued) 
SWITCHING ON 


[Symbor [Parameter | __‘TestConditions | Win. | Typ. | Max | Unit 


Turn-on Time Vpp= 400 V Ip=2.5A 50 65 ns 
85 105 ns 


Rise Time Re = 502 Ves=10V 
(see test circuit, figure 3) 
Vop=640 V Ip=5.5A 
Re = 50 Ves=10V 
(see test circuit, figure 5) 
Total Gate Charge Vpp =500V Ip=6A Ves=10V 
Gate-Source Charge 

Gate-Drain Charge 


Turn-on Current Slope 


Test Conditions 
Vop= 640 V Ip=5.5A 
Re=509 Ves=10V 

(see test circuit, figure 5) 


Off-voltage Rise Time 
Fall Time 
Cross-over Time - 


Source-drain Current 
Source-drain Current 
(pulsed) 


Reverse Recovery Isp = 5A di/dt = 100 A/us 
Time Vpp = 80 V _T,= 150°C 
Reverse Recovery (see test circuit, figure 5) 
Charge 

Reverse Recovery 

Current 


(+) Pulsed Pulse duration = 300 us, duty cycle 15% 
(e) Pulse width limited by safe operating area 


Safe Operating Areas For TO-220 Safe Operating Areas For IGOWATT220 
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Thermal Impedeance For TO-220 
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Static Drain-source On Resistance 
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Turn-on Current Slope Turn-off Drain-source Voltage Slope 
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Switching Safe Operating Area 
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Fig. 1: Unclamped Inductive Load Test Circuits Fig. 2: Unclamped Inductive Waveforms 
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Fig. 3: Switching Times Test Circuits For Fig. 4: Gate Charge Test Circuit 
Resistive Load 
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Fig. 5: Test Circuit For Inductive Load Switching 
And Diode Reverse Recovery Time 
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MICROELECTRONICS STP6N25FI 
N - CHANNEL ENHANCEMENT MODE 

POWER MOS TRANSISTORS 

PRELIMINARY DATA 


TYPICAL Rpsoon) = 0.7 Q 

AVALANCHE RUGGED TECHNOLOGY 
100% AVALANCHE TESTED 

REPETITIVE AVALANCHE DATA AT 100°C 
APPLICATION ORIENTED 
CHARACTERIZATION 


APPLICATIONS ISOWATT220 
a» HIGH SPEED SWITCHING 
UNINTERRUPTIBLE POWER SUPPLY (UPS) 
MOTOR CONTROL, AUDIO AMPLIFIERS 


INDUSTRIAL ACTUATORS 

DC-DC & DC-AC CONVERTERS FOR 

TELECOM, INDUSTRIAL AND CONSUMER INTERNAL SCHEMATIC DIAGRAM 
ENVIRONMENT D (2) 


» PARTICULARLY SUITABLE FOR 
ELECTRONIC FLUORESCENT LAMP 
BALLASTS 


ABSOLUTE MAXIMUM RATINGS 


STP6N25 STP6N25FI 


ee ee 
[VWiso insulation Withstand Voltage (0G) === ~SS SSCiY SC tSCdSCCSd 
Max. Operating Junction Temperature 


(°) Pulse width limited by safe operating area 


(DC) 


June 1993 1/7 


STP6N25/Fl 


THERMAL DATA 


Thermal Resistance Junction-ambient Max 
Thermal Resistance Case-sink Typ 
Maximum Lead Temperature For Soldering Purpose 


Rthy-amb 
Rthe-sink 


AVALANCHE CHARACTERISTICS 


IAR Avalanche Current, Repetitive or Not-Repetitive A 
(pulse width limited by T,; max, 6 < 1%) 
Eas Single Pulse Avalanche Energy 40 md 
(starting T, = 25 °C, Ip = lar, Vop= 50 V) 
Ear Repetitive Avalanche Energy 10 mJ 
(pulse width limited by T, max, 6 < 1%) 
Avalanche Current, Repetitive or Not-Repetitive 4 A 
(Tc = 100 °C, pulse width limited by T, max, 8 < 1%) 
ELECTRICAL CHARACTERISTICS (Tcase = 25 °C unless otherwise specified) 


OFF 
_Min. | Typ. 
50 


lAR 


Symbol Parameter Test Conditions 
Visryposs |Drain-source In=250unA Ves=0 2 
Breakdown Voltage 
lpss Zero Gate Voltage Vos = Max Rating 
Drain Current (Ves = 0) |Vps = Max Rating x 0.8 T.=125°C 
lass Gate-body Leakage Ves=+20V 
Current (Vos = 0) 
ON (#) 


Gate Threshold Voltage |Vos= Ves Ip = 250 HA 2 


bel 
Rpos(on) |Static Drain-source On |Vas=10V Ip=3A 0.7 1 Q 
Resistance Ves=10V Ip=3A Tce = 100°C 2 Q 
ID(on) On State Drain Current Vos > ID(on) x Rps(on)max A 
Vas=10V 
DYNAMIC 


[Symbot [Parameter | Test Gonaitions | Win. | Typ. | Wax. | Unit_ 


Qis (*) |Forward Vos > Ib(on) X Ros(on)max In=3A 1.5 3.5 
Transconductance 


S 
Ciss Input Capacitance Vops=25V f=1MHz Ves=0 500 700 pF 
Coss Output Capacitance 85 120 pF 


Cisse Reverse Transfer 
Capacitance 
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ELECTRICAL CHARACTERISTICS (continued) 


SWITCHING ON 


rSymbot [Parameter [Test Conditions | Win. | Typ. | Wax. | Unit_ 


Turn-on Time 
Rise Time 


Turn-on Current Slope 


Total Gate Charge 
Gate-Source Charge 
Gate-Drain Charge 


SWITCHING OFF 


trvott) |Off-voltage Rise Time 
tt Fall Time 
tc Cross-over Time 


SOURCE DRAIN DIODE 


Source-drain Current 
Source-drain Current 
(pulsed) 


Isp 
Ispm(e) 


Reverse Recovery 
Time 

Reverse Recovery 
Charge 

Reverse Recovery 
Current 


Vpp=125V Ip=3A 
Re = 502 Ves =10V 
(see test circuit, figure 3) 
Vpp=200 V Ip=6A 
Re =50Q Ves =10V 
(see test circuit, figure 5) 


Vpp=200V Ip=6A Ves=10V 


Vpp=200V Ip=6A 
Re=502 Ves=10V 
(see test circuit, figure 5) 


Isp =6A_ di/dt = 100 A/us 
Vpop=100V_ T,= 150°C 
(see test circuit, figure 5) 


(*) Pulsed: Pulse duration = 300 ps, duty cycle 1.5 % 


(e) Pulse width limited by safe operating area 


Safe Operating Areas For TO-220 


Safe Operating Areas For ISOWATT220 
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Thermal Impedeance For TO-220 
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Transconductance 
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Turn-on Current Slope Turn-off Drain-source Voltage Slope 
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Fig. 1: Unclamped Inductive Load Test Circuits 
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Fig. 3: Switching Times Test Circuits For 
Resistive Load 
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Fig. 5: Test Circuit For Inductive Load Switching 
And Diode Reverse Recovery Time 
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Fig. 2: Unclamped Inductive Waveforms 
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Fig. 4: Gate Charge Test Circuit 
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‘ge 2GS-THOMSON STP6N50 


I MICROELECTRONICS STP6N50F! 
N - CHANNEL ENHANCEMENT MODE 
POWER MOS TRANSISTOR 


TYPE | Voss | Roston_ 
STP6N50 500 V < 1.12 6A 
STP6NSOFI 500 V < 1.1 
TYPICAL Ropsvon) = 0.93 Q 

AVALANCHE RUGGED TECHNOLOGY 
100% AVALANCHE TESTED 

REPETITIVE AVALANCHE DATA AT 100°C 


APPLICATION ORIENTED 
CHARACTERIZATION 


APPLICATIONS 

e HIGH CURRENT, HIGH SPEED SWITCHING 

s SWITCH MODE POWER SUPPLIES (SMPS) 

se CHOPPER REGULATORS, CONVERTERS, 
MOTOR CONTROL, LIGHTING FOR 
INDUSTRIAL AND CONSUMER 
ENVIRONMENT INTERNAL SCHEMATIC DIAGRAM 


D (2) 


ISOWATT220 


ABSOLUTE MAXIMUM RATINGS 


STP6N50 STP6N50FI 


Drain-source Voltage (Ves = 0) 500 
V 


Drain- gate Voltage (Res = 20 kQ) 500 

pe. Drain Current (continuous) at Tc = 25 °C a re ee ee 
a Drain Current aa at Te = 100 °C 
owe) [Drain Current pulses) —SS*dtC(‘éR”#SO™~#*diCOUCtDSOCdCA 
Total ae at = 25°C ee a a ee 
ee 1 en ON SmAe OE WANN 7 
[Vi [neteton Wineiand Vatage WY [2000 Tv 


(e) Pulse width limited by safe operating area 
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THERMAL DATA 


Rth-amb | Thermal Resistance Junction-ambient Max 
Rthe-sink |Thermal Resistance Case-sink Typ 
Maximum Lead Temperature For Soldering Purpose 


AVALANCHE CHARACTERISTICS 
IAR Avalanche Current, Repetitive or Not-Repetitive 
(pulse width limited by T, max, 5 < 1%) 
Eas Single Pulse Avalanche Energy 300 
(starting Tj = 25 °C, Ip = lar, Vop = 50 V) 
Ear Repetitive Avalanche Energy 7 
(pulse width limited by T, max, 6 < 1%) 


Avalanche Current, Repetitive or Not-Repetitive 
(Tc = 100 °C, pulse width limited by T, max, 8 < 1%) 


lAR 


ELECTRICAL CHARACTERISTICS (Tcase = 25 °C unless otherwise specified) 
OFF 


Viprypss |Drain-source IDp=250 nA Vas=0 500 V 
Breakdown Voltage 
lpss Zero Gate Voltage Vos = Max Rating 250 uA 
Drain Current (Ves = 0) |Vps = Max Rating x 0.8 Te =125°C 1000 LA 
lass Gate-body Leakage Vas=+20V + 100 nA 
Current (Vps = 0) 


ON (*) 


I D(on) On State Drain Current |Vps > ID(on) X Rps(on)max 
Ves=10V 


DYNAMIC 


Gis (*) |Forward Vos > Ip(on) X Ros(on)max 
Transconductance 


Ciss Input Capacitance Vos=25V f=1MHz Ves=0 
Coss Output Capacitance 
Crss Reverse Transfer 

Capacitance 
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ELECTRICAL CHARACTERISTICS (continued) 
SWITCHING ON 


[Symbol | Parameter [Test Conditions| Min. [ Typ. | Wax | Unit 


Turn-on Time Vop=250V Ip=3A 40 55 ns 
110 150 ns 


Rise Time Re = 502 Ves=10V 
(see test circuit, figure 3) 
Vpp=400 V Ip=6A 

Re = 50 Q Ves=10V 
(see test circuit, figure 5) 


Vpp = 400 V Ilp=6A Ves=10V 


Turn-on Current Slope 


Total Gate Charge 
Gate-Source Charge 
Gate-Drain Charge 


Test Conditions 


Off-voltage Rise Time {Vpp=400V Ip=6A 
Fall Time Re = 509 Ves =10V 
Cross-over Time (see test circuit, figure 5) 


Source-drain Current 
Source-drain Current 
(pulsed) 


Reverse Recovery pon 8A Nee= 9 __ =6A di/dt = 100 A/us 
Time Vpp=100V~ T,= 150°C 
Reverse Recovery (see test circuit, figure 5) 
Charge 
Reverse Recovery 
Current 

(*) Pulsed: Pulse duration = 300 us, duty cycle 1.5% 

(e) Pulse width limited by safe operating area 


Safe Operating Areas For TO-220 Safe Operating Areas For ISGOWATT220 
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Thermal Impedeance For TO-220 
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Thermal Impedance For ISOWATT220 
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Transconductance 
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Turn-on Current Slope 


di /at GC535210 


Cross-over Time 


tc (ns) 
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Turn-off Drain-source Voltage Slope 
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Fig. 1: Unclamped Inductive Load Test Circuits Fig. 2: Unclamped Inductive Waveforms 


V(er)Dss 


$c05989 
$C05970 


Fig. 3: Switching Times Test Circuits For Fig. 4: Gate Charge Test Circuit 
Resistive Load 
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Fig. 5: Test Circuit For Inductive Load Switching 
And Diode Reverse Recovery Time 
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N - CHANNEL ENHANCEMENT MODE 
POWER MOS TRANSISTOR 


We | Yom | Rowey | 


TYPICAL Rosvon) = 1 

AVALANCHE RUGGED TECHNOLOGY 
100% AVALANCHE TESTED 

REPETITIVE AVALANCHE DATA AT 100°C 
APPLICATION ORIENTED 
CHARACTERIZATION 


APPLICATIONS 

a» HIGH CURRENT, HIGH SPEED SWITCHING 

a SWITCH MODE POWER SUPPLIES (SMPS) 

a CHOPPER REGULATORS, CONVERTERS, 
MOTOR CONTROL, LIGHTING FOR 
INDUSTRIAL AND CONSUMER 
ENVIRONMENT 


ISOWATT220 


INTERNAL SCHEMATIC DIAGRAM 


D (2) 


G (1) 


ABSOLUTE MAXIMUM RATINGS 


Vos _[Drain-source Voltage (Ves=0) S| SSCSSSSSSC*dYC CS 
| lo [Drain Current (continuous) atTe=25°C | 8B | 
aps 4) Drain Current (continuous) at Tc = 100 °C 
a a To 
Max. Operating Junction Temperature 


(e) Pulse width limited by safe operating area 
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THERMAL DATA 


Rthj-case | Thermal Resistance Junction-case 
Rthj-amb |Thermal Resistance Junction-ambient 


Rth)-amb | Thermal Resistance Case-sink 
TI Maximum Lead Temperature For Soldering Purpose 


AVALANCHE CHARACTERISTICS 


IAR Avalanche Current, Repetitive or Not-Repetitive 
(pulse width limited by T, max, 5 < 1%) 
Eas Single Pulse Avalanche Energy 370 
(starting T, = 25 °C, Ip = lar, Vop = 25 V) 
Ear Repetitive Avalanche Energy 17 
(pulse width limited by T, max, 5 < 1%) 
IAR Avalanche Current, Repetitive or Not-Repetitive <4 
(Tc = 100 °C, pulse width limited by T, max, 5 < 1%) 
ELECTRICAL CHARACTERISTICS (Tcase = 25 °C unless otherwise specified) 


OFF 
Symbol Test Conditions 


V(srypss_ |Drain-source Ip=250nA Ves=0 
Breakdown Voltage 


A 
md 
mJ 

A 


lpss Zero Gate Voltage Vps = Max Rating 
Drain Current (Ves = 0) |Vps = Max Rating x 0.8 T.= 125°C 


lass Gate-body Leakage Ves=+20V + 100 nA 
Current (Vps = 0) 
ON (#) 


T Vesen [Gate Threshold Vatage|Vos=Vos lo=250wA ‘| 2 | 3 | 4 | v_ 


Ros(on) |Static Drain-source On |Vqs=10V Ip=3A 1 1.2 
Resistance Ves=10V Ip=3A Tc. = 100°C 2.4 
ID(on) On State Drain Current Vos > ID(on) 4 Rps(on)max 
Ves=10V 


DYNAMIC 
[Symboi | Parameter | Test Conaitions ‘| win. | Typ. | Max. | Unit 


Qts (*) |Forward Vos > Ipion) X Rosionymax IDp=3A 2 4.8 
Transconductance 


S 
Ciss Input Capacitance Vops=25V f=1MHz Ves=0 1150 | 1500 pF 
Output Capacitance 160 240 pF 


<= 


OO 


> 


Reverse Transfer 75 110 pF 
Capacitance 
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ELECTRICAL CHARACTERISTICS (continued) 
SWITCHING ON 


Turn-on Time Vpp=300V Ip=3A 50 65 ns 
140 175 ns 


Rise Time Roe = 500 Ves =10V 
(see test circuit, figure 3) 
Vop=480V Ip=6A 

Re = 502 Ves =10V 
(see test circuit, figure 5) 


Vpp = 480 V Ip=6A Ves=10V 


Turn-on Current Slope 


Total Gate Charge 
Gate-Source Charge 
Gate-Drain Charge 


trvoft) |Off-voltage Rise Time |Vpp=480V Ip=6A oe A 
tt Fall Time Re=50Q2 Ves=10V 
te Cross-over Time (see test circuit, figure 5) ae io 


SOURCE DRAIN DIODE 


Symbol Test Conditions 


Source-drain Current 
Source-drain Current 


Reverse Recovery Isp =6A_ di/dt = 100 A/us 
Time Vop=100V_ T,= 150°C 
Reverse Recovery (see test circuit, figure 5) 
Charge 

Reverse Recovery 

Current 


(x) Pulsed. Pulse duration = 300 us, duty cycle 1.5% 
(e) Pulse width limited by safe operating area 


Safe Operating Area Thermal Impedance 
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Derating Curve 
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Switching Safe Operating Area 
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Fig. 1: Unclamped Inductive Load Test Circuits 
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Fig. 2: Unclamped Inductive Waveforms 
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Fig. 3: Switching Times Test Circuits For Fig. 4: Gate Charge Test Circuit 
Resistive Load 
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Fig. 5: Test Circuit For Inductive Load Switching 
And Diode Recovery Times 
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CTI SGS-THOMSON STP7N20 
s/f MICROELECTRONICS STP7N20F! 


N - CHANNEL ENHANCEMENT MODE 
POWER MOS TRANSISTOR 


STP7N20FI 200 V < 0.65 Q 
TYPICAL Rosvon) = 0.55 Q 
AVALANCHE RUGGED TECHNOLOGY 
100% AVALANCHE TESTED 

REPETITIVE AVALANCHE DATA AT 100°C 


APPLICATION ORIENTED 
CHARACTERIZATION 


APPLICATIONS 

HIGH CURRENT, HIGH SPEED SWITCHING 
SOLENOID AND RELAY DRIVERS 
REGULATORS 

DC-DC & DC-AC CONVERTERS 

MOTOR CONTROL, AUDIO AMPLIFIERS 
AUTOMOTIVE ENVIRONMENT (INJECTION, INTERNAL SCHEMATIC DIAGRAM 
ABS, AIR-BAG, LAMPDRIVERS, Etc.) D (2) 


ISOWATT220 


ABSOLUTE MAXIMUM RATINGS 


STP7N20 STP7N20FI 
ee ee 


Drain-source Voltage (Vas = 0) 200 

| Ip | Drain Current (continuous) at Tc = 25 °C 
| Ip | Drain Current (continuous) at Tc = 100 °C 
28 
| Prot | Total Dissipation at Tc = 25 °C 
P_[Derating Factor —SSC*~“‘~*~*~rCSC~‘“C~t SC*dC‘USC*d*« 
[Vigo |insulation Withstand Vortage (0) =| ~S———SC«dY~SCSCi0 SLC 


(e) Pulse width limited by safe operating area 
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THERMAL DATA 


| Rihycase | Thermal Resistance Junction-case Max 1.79 


Thermal Resistance Junction-ambient Max 
Thermal Resistance Case-sink Typ 
Maximum Lead Temperature For Soldering Purpose 


Rthy-amb 


Rithe-s 


AVALANCHE CHARACTERISTICS 


lAR Avalanche Current, Repetitive or Not-Repetitive 
(pulse width limited by T, max, 8 < 1%) 


Eas Single Pulse Avalanche Energy 30 
(starting T, = 25 °C, Ip = lar, Vop = 50 V) 

Ear Repetitive Avalanche Energy 7 
(pulse width limited by T; max, 6 < 1%) 


Avalanche Current, Repetitive or Not-Repetitive 
(Tc = 100 °C, pulse width limited by T, max, 5 < 1%) 

ELECTRICAL CHARACTERISTICS (Tcase = 25 °C unless otherwise specified) 

OFF 


Symbol Parameter Test Conditions 
Visryoss_ |Drain-source Ip=250 uA Ves=0 
Breakdown Voltage 
Ipss Zero Gate Voltage Vps = Max Rating 
Drain Current (Ves = 0) |Vps = Max Rating x 0.8 Te = 125°C 
lass Gate-body Leakage Ves=+20V 
Current (Vps = 0) 
ON (*) 


Symbol Test Conditions 
Gate Threshold Voltage |Vps= Ves Ip = 250 pA 


A 
mJ 
mJ 

A 


lAR 


Rosion) |Static Drain-source On |Ves=10V Ip=3.5A 
Resistance Ves=10V Ip=3.5A T,. = 100°C 


ID(on) On State Drain Current |Vps > Ip(on) X Ros(on)max 
Ves=10V 


DYNAMIC 
Symbol Test Conditions 


Qts (*) | Forward Vos > Ip(on) X Ros(on)max 
Transconductance 


Ciss Input Capacitance Vos=25V f=1MHz Ves=0 
Coss Output Capacitance 
Crss Reverse Transfer 

Capacitance 
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ELECTRICAL CHARACTERISTICS (continued) 
SWITCHING ON 


Vpop=100V Ip=3.5A 
Re = 50 Ves =10V 
(see test circuit, figure 3) 
Vpp=160V Ip=7A 

Re = 502 Ves=10V 
(see test circuit, figure 5) 


Vpp = 160 V 


Turn-on Time 
Rise Time 


Turn-on Current Slope 


Total Gate Charge 
Gate-Source Charge 
Gate-Drain Charge 


Off-voltage Rise Time |Vpp=160V Ip=7A 
Fall Time Rge=50Q9Q Vas=10V 
Cross-over Time (see test circuit, figure 5) 


Source-drain Current 
Source-drain Current 
(pulsed) 


Reverse Recovery Isp = 7A di/dt = 100 A/us 
Time Vpp=100V T,= 150°C 
Reverse Recovery (see test circuit, figure 5) 
Charge 

Reverse Recovery 

Current 


(:) Pulsed Pulse duration = 300 ps, duty cycle 15 % 
(e) Pulse width limited by safe operating area 
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Thermal Impedeance For TO-220 
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Static Drain-source On Resistance 
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Fig. 1: Unclamped Inductive Load Test Circuits 
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Fig. 3: Switching Times Test Circuits For 
Resistive Load 
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Fig. 5: Test Circuit For Inductive Load Switching 
And Diode Reverse Recovery Time 
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Fig. 2: Unclamped Inductive Waveforms 
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Fig. 4: Gate Charge Test Circuit 


Vv ' =20V=Vewax 


SCOESCO 


ko SGS-THONSON 
Y/ Mmenosectromies 


“7 


899 


a "Lg 
pe a See, et 
ve 
© 

aos 
eats 
oak Oy 
fet: 4 oy 


©GS-THOMSOR 
MICROELECTRONICS 
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STP8NASOFI 


N - CHANNEL ENHANCEMENT MODE 
FAST POWER MOS TRANSISTOR 


| TYPE | Voss | Rosco | to | 
STP8NASOFI 500 V < 0.85 Q 4.5 A 
TYPICAL Rps(on) = 0.68 Q 

+ 30V GATE TO SOURCE VOLTAGE RATING 
100% AVALANCHE TESTED 

REPETITIVE AVALANCHE DATA AT 100°C 
LOW INTRINSIC CAPACITANCES 


GATE GHARGE MINIMIZED 
REDUCED THRESHOLD VOLTAGE SPREAD 


DESCRIPTION 

This series of POWER MOSFETS represents the 
most advanced high voltage technology. The 
optimized cell layout coupled with a new 
proprietary edge termination concur to give the 
device low Rps(on) and gate charge, unequalled 
ruggedness and superior switching performance. 


APPLICATIONS 

se HIGH CURRENT, HIGH SPEED SWITCHING 

a SWITCH MODE POWER SUPPLIES (SMPS) 

a» DC-AC CONVERTERS FOR WELDING 
EQUIPMENT AND UNINTERRUPTIBLE 
POWER SUPPLIES AND MOTOR DRIVE 


ABSOLUTE MAXIMUM RATINGS 


ADVANCE DATA 


ISOWATT220 


INTERNAL SCHEMATIC DIAGRAM 
D (2) 
° 


Symbol Parameter Value 
STP8NA50 


(e) Pulse width limited by safe operating area 
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THERMAL DATA 


| Rehy-case | Thermal Resistance Junction-case a 4 °C/W 


Thermal Resistance Junction-ambient Max 
Thermal Resistance Case-sink Typ 
Maximum Lead Temperature For Soldering Purpose 


Rthy-amb 
Rthe-sink 


AVALANCHE CHARACTERISTICS 


IAR Avalanche Current, Repetitive or Not-Repetitive 
(pulse width limited by T, max, 6 < 1%) 


Eas Single Pulse Avalanche Energy 
(starting T, = 25 °C, Ip = lar, Vop = 50 V) 


Ear Repetitive Avalanche Energy 
(pulse width limited by T, max, 6 < 1%) 


lAR Avalanche Current, Repetitive or Not-Repetitive 
(T. = 100 °C, pulse width limited by T, max, 5 < 1%) 


Symbol Test Conditions 


VisrRypss_ |Drain-source Ip=250 uA Ves=0 500 
Breakdown Voltage 

loss Zero Gate Voltage Vos = Max Rating 250 LA 
Drain Current (Ves = 0) |Vps = Max Rating x 0.8 Te. = 125°C 1000 uA 


lass Gate-body Leakage Ves=+30V 
Current (Vps = 0 


et [Passe [restate [0 


Rps(on) |Static Drain-source On |Ves=10V Ip=4A 0.68 S78 85 
Resistance Ves=10V Ip=4A Te = 100°C Let 
Dion) |On State Drain Current |Vps > Ib(on) X Roson)max 
Ves=10V 


DYNAMIC 
[sant [—Peemete [test esnions Twin om. [was [oi 


Ots ( Forward Vos > Ip(on) X Rosion)ymax ID=4A 
Transconductance 


Ciss Input Capacitance Vos=25V f=1MHz Ves=0 1200 
Output Capacitance 
Reverse Transfer 

Capacitance 
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ELECTRICAL CHARACTERISTICS (continued) 
SWITCHING ON 


-Symbot [Parameter [ TestGondtons [win [Typ [ex | unit 


Turn-on Time Vop=250V Ip=4A 
Rise Time Re = 4.7 Ves =10V 
(see test circuit, figure 3) 
Vpop=400 V Ip=8A 
Re = 479 Ves =10V 
(see test circuit, figure 5) 
Total Gate Charge Vpop = 400 V Ip=8A Ves=10V 


Gate-Source Charge 
Gate-Drain Charge 


Turn-on Current Slope 


trvott) |Off-voltage Rise Time |Vpp=400V Ip=8A 
tt Fall Time Roe =479Q Ves=10V 
te Cross-over Time (see test circuit, figure 5) 


SOURCE DRAIN DIODE 


Source-drain Current 
Source-drain Current 
(pulsed) 


Reverse Recovery Isp = 8A di/dt = 100 A/us 
Time Vpp=50V T,=150°C 
Reverse Recovery (see test circuit, figure 5) 
Charge 

Reverse Recovery 

Current 


(*) Pulsed: Pulse duration = 300 ps, duty cycle 1.5 % 
(¢) Pulse width limited by safe operating area 
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K “> SGS-fHONISGR 
S¥// MICROELECTRONICS STP8N50XI 
N - CHANNEL ENHANCEMENT MODE 
POWER MOS TRANSISTOR 


[aWPE [Voce | Rosin | 


TYPICAL Rpsoon) = 0.74 Q 

AVALANCHE RUGGED TECHNOLOGY 
100% AVALANCHE TESTED 

REPETITIVE AVALANCHE DATA AT 100°C 
LOW INPUT CAPACITANCE 

LOW GATE CHARGE 

APPLICATION ORIENTED 
CHARACTERIZATION 


APPLICATIONS a al 


o HIGH CURRENT, HIGH SPEED SWITCHING 

n SWITCH MODE POWER SUPPLIES (SMPS) 

n CHOPPER REGULATORS, CONVERTERS, 
MOTOR CONTROL, LIGHTING FOR 
INDUSTRIAL AND CONSUMER 
ENVIRONMENT INTERNAL SCHEMATIC DIAGRAM 


D (2) 


G (1) 


ABSOLUTE MAXIMUM RATINGS 


Parameter Value 


Vpoer |Drain- gate Voltage (Res = 20 kQ) 


500 
500 
| Ip | Drain Current (continuous) at T. = 25 °C 
18 
35 


[—Josrating Factor ——SSCSC=“‘*‘“*~“‘*‘“rSCS*“‘“‘~*sSSS~S~*CS~*d 
4000 


150 °C 


Sie > <i) 


) = °C 
(DC) 


i?) 
sis 


(e) Pulse width limited by safe operating area 
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THERMAL DATA 


Rthj)-case |! hermal Resistance Junction-case 
Rth)-amb |Thermal Resistance Junction-ambient 


Rthy)-amb | Thermal Resistance Case-sink 
Maximum Lead Temperature For Soldering Purpose 


AVALANCHE CHARACTERISTICS 


IAR Avalanche Current, Repetitive or Not-Repetitive 4 
1 


(pulse width limited by T, max, 6 < 1%) 


Eas Single Pulse Avalanche Energy 60 mJ 
(starting T, = 25 °C, Ip = lan, Vop = 50 V) 

Ear Repetitive Avalanche Energy mJ 
(pulse width limited by T, max, 6 < 1%) 


Avalanche Current, Repetitive or Not-Repetitive 
(Tc = 100 °C, pulse width limited by T, max, 5 < 1%) 

ELECTRICAL CHARACTERISTICS (Tcase = 25 °C unless otherwise specified) 

OFF 


Viprypss_ |Drain-source Ipb=250 uA Vaes=0 500 
Breakdown Voltage 
lpss Zero Gate Voltage Vos = Max Rating 
Drain Current (Ves = 0) |Vps = Max Rating x 0.8 T.= 125°C 
lass Gate-body Leakage Ves=+20V 
Current (Vps = 0) 
ON (*) 


[Symbot [Parameter [Test Conditions| win. | Typ. | Max. | Unit 


V 

Rpsion) |Static Drain-source On |Ves=10V Ibp=4A 0.74 | 0.85 Q 

Resistance Vas=10V Ip=4A Te = 100°C 1.7 Q 

I D(on) On State Drain Current |Vps > Ip(on) X Ros(on)max 4.5 A 
Ves=10V 


DYNAMIC 


Ots (*) |Forward Vos > Ipion) X Ros(on)max ID=4A 4 
Transconductance 


S 
Ciss Input Capacitance Vpops=25V f=1MHz Ves=0 1100 | 1500 pF 
Coss Output Capacitance 190 240 pF 
Crss Reverse Transfer 80 110 pF 
Capacitance 


IAR 


Typ. 


2/7 


STi SGS-THONISOR 
Y¥// MICROELECTRONICS 


906 


STP8N50XI 


ELECTRICAL CHARACTERISTICS (continued) 
SWITCHING ON 


Turn-on Time Vpp=200V Ip=4A 
Rise Time Re = 4.70 Ves=10V 
(see test circuit, figure 3) 


Turn-on Current Slope |Vpp=400 V Ip=8A 


Re = 50 Q Ves =10V 

(see test circuit, figure 5) 
Total Gate Charge Vpp = 400 V Ip=8A Ves=10V 
Gate-Source Charge 
Gate-Drain Charge 


SWITCHING OFF 


[Symbo! | Parameter | ___Test Gonaons | win. | typ. [ mex. | Unit 


trvorty) |Off-voltage Rise Time |Vpp=400V Ip=8A 
tt Fall Time Re = 4.79 Ves =10V 
te Cross-over Time (see test circuit, figure 5) 


50SOURCE DRAIN DIODE 


ree amet Hensel on a a 


Isp Source-drain Current 4.5 
Ispm(e) 18 


Source-drain Current 

(pulsed) 

Reverse Recovery Isp=8A di/dt = 100 A/us 

Time Vpop=100V T,=150°C 
Reverse Recovery (see test circuit, figure 5) 
Charge 

Reverse Recovery 
Current 


) Pulsed. Pulse duration = 300 us, duty cycle 1.5 % 
: Pulse width limited by safe operating area 


Safe Operating Area Thermal Impedance 
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Capacitance Variations 
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Normalized Gate Threshold Voltage vs 
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Switching Safe Operating Area 
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Fig. 1: Unclamped Inductive Load Test Circuits 
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Accidental Overload Area 
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Fig. 2: Unclamped Inductive Waveforms 
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Fig. 3: Switching Times Test Circuits For Fig. 4: Gate Charge Test Circuit 
Resistive Load 


|g=CONST 


V; =20V=Vewax 


$c0S3990 


$CO6000 


Fig. 5: Test Circuit For Inductive Load Switching 
And Diode Recovery Times 
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N - CHANNEL ENHANCEMENT MODE 
POWER MOS TRANSISTOR 


STP15NO5LFI 50 V < 0.159 10A 
TYPICAL Rosvon) = 0.115 Q 

AVALANCHE RUGGED TECHNOL.OGY 
100% AVALANCHE TESTED 

REPETITIVE AVALANCHE DATA AT 100°C 
LOW GATE CHARGE 

LOGIC LEVEL COMPATIBLE INPUT 

175°C OPERATING TEMPERATURE 


APPLICATION ORIENTED 
CHARACTERIZATION TO-220 ISOWATT220 


APPLICATIONS 

HIGH CURRENT, HIGH SPEED SWITCHING 
SOLENOID AND RELAY DRIVERS 
REGULATORS INTERNAL SCHEMATIC DIAGRAM 
DC-DC & DC-AC CONVERTERS > (2) 

MOTOR CONTROL, AUDIO AMPLIFIERS 
AUTOMOTIVE ENVIRONMENT (INJECTION, 
ABS, AIR-BAG, LAMPDRIVERS, Etc.) 


ABSOLUTE MAXIMUM RATINGS 


STP15N05L STP15NO5LFI 


Drain-source Voltage (Ves = 0) 50 


(e) Pulse width limited by safe operating area 
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THERMAL DATA 


Thermal Resistance Junction-ambient Max 
Thermal Resistance Case-sink Typ 
Maximum Lead Temperature For Soldering Purpose 


Rthy-amb 
Rthe-sink 


AVALANCHE CHARACTERISTICS 


Parameter Max Value 


lAR Avalanche Current, Repetitive or Not-Repetitive 
(pulse width limited by T, max, 6 < 1%) 


Eas Single Pulse Avalanche Energy 45 
(starting T, = 25 °C, Ip = lar, Vop = 25 V) 
Ear Repetitive Avalanche Energy 10 
(pulse width limited by T, max, 5 < 1%) 
10 


Avalanche Current, Repetitive or Not-Repetitive a 


(Tc = 100 °C, pulse width limited by T, max, 6 < 1%) 


A 
mJ 
mJ 

A 


OFF 


Symbol Parameter Test Conditions 
Viprypss_ |Drain-source Ip=250 nA Ves=0 
Breakdown Voltage 
loss Zero Gate Voltage Vos = Max Rating 250 LA 
Drain Current (Ves = 0) |Vps = Max Rating x 0.8 Te = 125°C 1000 uA 
lass Gate-body Leakage Vesxt15V + 100 nA 
Current (Vps = 0) 
ON (+) 


Gate Threshold Voltage |Vps= Ves_ Ip = 250 HA 


Rposion) {Static Drain-source On jVas=5 V Ip=7.5A 0.115 ; 0.15 Q 

Resistance Ves=5 V Ip=7.5A Te = 100°C 0.3 Q 

ID(on) On State Drain Current |Vps > Ip(on) X Rosvon)max 15 A 
Ves=10 V 


DYNAMIC 


ts (*) Forward Vos > Ip(on) X Roson)max Ipb=7.5A 5 
Transconductance 


S 
Ciss Input Capacitance Vops=25V f=1MHz Ves=0 350 500 pF 
Output Capacitance 150 200 pF 
Reverse Transfer 50 80 pF 
Capacitance 
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ELECTRICAL CHARACTERISTICS (continued) 
SWITCHING ON 


td(on) Turn-on Time Vpop=25V Ip=7.5A 60 90 ns 
tr Rise Time Re= 50 2 Ves=5V 190 270 ns 
(di/dt)on 
g 
s 
d 


(see test circuit, figure 3) 
Vpop=40V Ip=15A 

Q 

Qg 

Qg 


Turn-on Current Slope 
Re = 509 Ves=5V 
(see test circuit, figure 5) 


Vopo=40V Ip=15A Ves=5V 


Total Gate Charge 
Gate-Source Charge 
Gate-Drain Charge 


SWITCHING OFF 


Off-voltage Rise Time |Vpp=40V Ip=15A 
Fall Time Re=50Q2 Ves=5V 
Cross-over Time (see test circuit, figure 5) 110 160 


SOURCE DRAIN DIODE 


Source-drain Current 
Source-drain Current 
(pulsed) 


Forward On Voltage Isp =15A Vese= 


Reverse Recovery Isp = 15A di/dt = 100 A/us 
Time Vpop=25V T,= 150°C 
Reverse Recovery (see test circuit, figure 5) 
Charge 

Reverse Recovery 

Current 


) Pulsed Pulse duration = 300 us, duty cycle 15% 
(e ») Pulse width limited by safe operating area 


Safe Operating Areas For TO-220 Safe Operating Areas For ISOWATT220 
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Thermal Impedance For TO-220 
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Transconductance 
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Static Drain-source On Resistance 
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Ros(on) 
(a) 


foo 


) 10 Ip(A) 


Gate Charge vs Gate-source Voltage 
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Normalized Gate Threshold Voltage vs 
Temperature 


Normalized On Resistance vs Temperature 
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Turn-on Current Slope 


di /at 6053280 
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Turn-off Drain-source Voltage Slope 


6C53490 


dv /dt 
(V/ns) 


Vop =40V 


Vog =5V 


GC54030 


Rg =500 
T, =150°C 
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Source-drain Diode Forward Characteristics 
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Fig. 1: Unclamped Inductive Load Test Circuits Fig. 2: Unclamped Inductive Waveforms 
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Fig. 3: Switching Times Test Circuits For Fig. 4: Gate Charge Test Circuit 
Resistive Load 
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Fig. 5: Test Circuit For Inductive Load Switching 
And Diode Reverse Recovery Time 
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N - CHANNEL ENHANCEMENT MODE 
POWER MOS TRANSISTOR 


‘ 
f 


34 


Voss | Ros(on | !o 
STP15NO6L 60 V 
STP45NO6LFI eov | <0.1592] 10A 
TYPICAL Rosoon) = 0.115 Q 

AVALANCHE RUGGED TECHNOLOGY 

100% AVALANCHE TESTED 

REPETITIVE AVALANCHE DATA AT 100°C 
LOW GATE CHARGE 

LOGIC LEVEL COMPATIBLE INPUT 

175°C OPERATING TEMPERATURE 


APPLICATION ORIENTED 
CHARACTERIZATION 


ISOWATT220 


APPLICATIONS 

HIGH CURRENT, HIGH SPEED SWITCHING 
SOLENOID AND RELAY DRIVERS 
REGULATORS INTERNAL SCHEMATIC DIAGRAM 
DC-DC & DC-AC CONVERTERS es 

MOTOR CONTROL, AUDIO AMPLIFIERS ° 
AUTOMOTIVE ENVIRONMENT (INJECTION, 
ABS, AIR-BAG, LAMPDRIVERS, Etc.) 


ABSOLUTE MAXIMUM RATINGS 


Drain Current (continuous) at T. = 25 °C 


Drain Current (continuous) at T. = 100 °C i ee a a 
lIpm(e) |Drain Current (pulsed) 60 60 

Ptot Total Dissipation at T. = 25 °C 

wire 

; 


(e) Pulse width limited by safe operating area 
July 1993 1/7 
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THERMAL DATA 


Rthj-amb | Thermal Resistance Junction-ambient Max 62.5 °C/W 
Rthe-sink | Thermal Resistance Case-sink Typ 0.5 °C/W 
Maximum Lead Temperature For Soldering Purpose 300 nC. 


AVALANCHE CHARACTERISTICS 


Avalanche Current, Repetitive or Not-Repetitive 
(pulse width limited by T, max, 6 < 1%) 


Eas Single Pulse Avalanche Energy 40 mJ 
(starting T, = 25 °C, Ip = lar, Vop = 25 V) 
Ear Repetitive Avalanche Energy 10 mJ 
(pulse width limited by T, max, 6 < 1%) 
IAR Avalanche Current, Repetitive or Not-Repetitive 10 A 
(Tc = 100 °C, pulse width limited by T, max, 6 < 1%) 
ELECTRICAL CHARACTERISTICS (Tcase = 25 °C unless otherwise specified) 
OFF 


Symbol Parameter Test Conditions 
Visrypss_ |Drain-source Ip=250 uA Ves=0 
Breakdown Voltage 
loss Zero Gate Voltage Vps = Max Rating 
Drain Current (Ves = 0) |Vps = Max Rating x 0.8 Te = 125°C 
lass Gate-body Leakage Ves=215V 
Current (Vps = 0) 


ON (:*) 


| Vestn) {Gate Threshold Voltage|Vps= Ves Ip= 250 LA 1 2.5 


Rps(on) |Static Drain-source On |Veas=5 V Ip=7.5A 0.195 10.15 Q 
Resistance Ves=5 V Ip=7.5A Te = 100°C 0.3 Q 
ID(on) On State Drain Current |Vps > Ip(on) X Ros(on)max 15 A 
Ves=10 V 
DYNAMIC 


Ofs ) Forward Vos > ID(on) X Rpsion)max IDp=7.5A 5 S 
Transconductance 


Ciss Input Capacitance Vos=25V f=1MHz Ves=0 350 500 pF 
Coss Output Capacitance 150 200 pF 
Crss Reverse Transfer 50 80 pF 


Capacitance 
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ELECTRICAL CHARACTERISTICS (continued) 
SWITCHING ON 


Turn-on Time Vop=25V Ip=7.5A 
Rise Time Re = 50 Q Ves=5V 
(see test circuit, figure 3) 


Turn-on Current Slope |Vpp=40V Ip=15A 


Re = 50 Ves=5V 

(see test circuit, figure 5) 
Total Gate Charge Vop=40V Ip=15A Ves=5V 
Gate-Source Charge 
Gate-Drain Charge 


SWITCHING OFF 


Symbol Test Conditions 


trvott) |Off-voltage Rise Time |Vpp=40V Ip=15A 
tt Fall Time Re=509 Ves=5V 
te Cross-over Time (see test circuit, figure 5) 


SOURCE DRAIN DIODE 


Source-drain Current 
Source-drain Current 
(pulsed) 


Forward On Voltage Isp = 15A Ves= 


Reverse Recovery Isp = 15A di/dt = 100 A/us 
Time Vop=25V T,=150°C 
Reverse Recovery (see test circuit, figure 5) 
Charge 
Reverse Recovery 
Current 

(') Pulsed. Pulse duration = 300 us, duty cycle 15% 

(e) Pulse width limited by safe operating area 


Safe Operating Areas For TO-220 Safe Operating Areas For ISOWATT220 
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Thermal Impedance For TO-220 
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Turn-on Current Slope Turn-off Drain-source Voltage Slope 
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rig. 1: Unclamped Inductive Load Test Circuits Fig. 2: Unclamped Inductive Waveforms 
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Fig. 3: Switching Times Test Circuits For Fig. 4: Gate Charge Test Circuit 
Resistive Load 
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Fig. 5: Test Circuit For Inductive Load Switching 
And Diode Reverse Recovery Time 
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N - CHANNEL ENHANCEMENT MODE 
POWER MOS TRANSISTOR 


| TYPE | Voss | Ros(om | to 
STP18N10FI 100 V < 0.142 11 A 
TYPICAL Rogion) = 0.095 Q 

AVALANCHE RUGGED TECHNOLOGY 

100% AVALANCHE TESTED 

REPETITIVE AVALANCHE DATA AT 100°C 
LOW GATE CHARGE 

HIGH CURRENT CAPABILITY 

175°C OPERATING TEMPERATURE 


APPLICATION ORIENTED 
CHARACTERIZATION 


ISOWATT220 


APPLICATIONS 

HIGH CURRENT, HIGH SPEED SWITCHING 
SOLENOID AND RELAY DRIVERS 
REGULATORS INTERNAL SCHEMATIC DIAGRAM 
DC-DC & DC-AC CONVERTERS > (2) 

MOTOR CONTROL, AUDIO AMPLIFIERS 
AUTOMOTIVE ENVIRONMENT (INJECTION, 
ABS, AIR-BAG, LAMPDRIVERS, Etc.) 


ABSOLUTE MAXIMUM RATINGS 


18 


Insulation Withstand Voltage (DC) 


Storage Temperature -65 to 175 


(°) Pulse width limited by safe operating area 


June 1993 1/7 


STP18N10/FI 


THERMAL DATA 


Rthj-amb |Thermal Resistance Junction-ambient Max 
Rthe-sink |Thermal Resistance Case-sink Typ 
Maximum Lead Temperature For Soldering Purpose 


AVALANCHE CHARACTERISTICS 


Parameter ——SSS~*~*~*~SCS*w Vt 
IAR Avalanche Current, Repetitive or Not-Repetitive 18 A 
(pulse width limited by T, max, 6 < 1%) 
Eas Single Pulse Avalanche Energy 
(starting T, = 25 °C, Ip = lar, Vop = 25 V) 
Ear Repetitive Avalanche Energy 
(pulse width limited by T, max, 5 < 1%) 


IAR Avalanche Current, Repetitive or Not-Repetitive 
(Tc = 100 °C, pulse width limited by T, max, 5 < 1%) 


OFF 


Viprypss |Drain-source IDb=250 nA Vas=0 100 
Breakdown Voltage 
loss Zero Gate Voltage Vos = Max Rating 
Drain Current (Ves = 0) |Vps = Max Rating x 0.8 Te= 125°C 
lass Gate-body Leakage Ves=+20V 
Current (Vps = 0) 
ON (#) 


Gate Threshold Voltage |Vps= Vas Ip= 250A 


Rps(on) |Static Drain-source On |Vas=10V IpD=9A 0.095 | 0.14 
Resistance Ves=10V Ip=9A Te = 100°C 0.28 
ID(on) + |On State Drain Current |Vps > Ip(ony X Rosjon)max 18 
Ves=10V 


DYNAMIC 
5 


Ots (*) Forward Vos > Ip(on) X Rosvon)max IDpD=9A 
Transconductance 


Tip. [ox 
ed ecehacs! 


650 
180 
4 


yp. 
0 


Ciss Input Capacitance Vos=25V f=1MHz Ves=0 900 pF 
Coss Output Capacitance 250 pF 
Crss Reverse Transfer 60 


Capacitance 
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ELECTRICAL CHARACTERISTICS (continued) 
SWITCHING ON 


Turn-on Time Vpop=36V Ip=9A 
Rise Time Rge=152 Ves =10V 
(see test circuit, figure 3) 
Vop=80V Ip=18A 
Re=152 Ves=10V 
(see test circuit, figure 5) 


Vop =80V Ip=18A Ves=10V 


20 30 ns 
130 185 ns 
180 


Turn-on Current Slope 


Total Gate Charge 
Gate-Source Charge 
Gate-Drain Charge 


SWITCHING OFF 


"Symbol [Parameter [Test onaions [in [1.x [Uni 


trvorty) |Off-voltage Rise Time |Vpp=80V Ip=18A 
tr Fall Time Ro=15Q Ves=10V 
te Cross-over Time (see test circuit, figure 5) 


SOURCE DRAIN DIODE 


= ee 


Reverse Recovery Isp = 18 A di/dt = 100 A/us 
Time Vpop =30V_ T,= 150°C 
Reverse Recovery (see test circuit, figure 5) 
Charge 
Reverse Recovery 
Current 

o Pulsed: Pulse duration = 300 us, duty cycle 15% 

e) Pulse width limited by safe operating area 


Safe Operating Areas For TO-220 Safe Operating Areas For ISOWATT220 
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Transconductance 
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Normalized Gate Threshold Voltage vs 
Temperature 
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Static Drain-source On Resistance 
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Turn-on Current Slope 
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Fig. 1: Unclamped Inductive Load Test Circuits Fig. 2: Unclamped Inductive Waveforms 
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Fig. 3: Switching Times Test Circuits For Fig. 4: Gate Charge Test Circuit 
Resistive Load 
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Fig. 5: Test Circuit For Inductive Load Switching 
And Diode Reverse Recovery Time 
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VE : ST P20N06 
MCROBLECTRONICS ST P20NQ06F! 


N - CHANNEL ENHANCEMENT MODE 
POWER MOS TRANSISTOR 


oe: ane ' 
fyenee . 
’ 

ee 

ee. Moke 

Fart ee) 


STP20NO06 60 V 
STP2ONO6FI 60V |<0.085Q! 13A 
TYPICAL Ros(on) = 0.06 Q 

AVALANCHE RUGGED TECHNOLOGY 
100% AVALANCHE TESTED 

REPETITIVE AVALANCHE DATA AT 100°C 
LOW GATE CHARGE 

HIGH CURRENT CAPABILITY 

175°C OPERATING TEMPERATURE 
APPLICATION ORIENTED 
CHARACTERIZATION 


ISOWATT220 


APPLICATIONS 

HIGH CURRENT, HIGH SPEED SWITCHING 
SOLENOID AND RELAY DRIVERS 
REGULATORS INTERNAL SCHEMATIC DIAGRAM 
DC-DC & DC-AC CONVERTERS aa 

MOTOR CONTROL, AUDIO AMPLIFIERS 
AUTOMOTIVE ENVIRONMENT (INJECTION, 
ABS, AIR-BAG, LAMPDRIVERS, Etc.) 


ABSOLUTE MAXIMUM RATINGS 


Symbol Parameter Value Unit 
STP20N06 STP20NO6FI 


ee) [Orin cure (ue) er 


[Joerating Factor ——SSSC*C~=<C~*~“~*~*é*~rS~<~i SCS «df 
Viso [insulation Withstand Votiage (0) —=S~sC*‘“‘—SS~*dtSCC~COOOSC*dSCV 


(e) Pulse width limited by safe operating area 


+ 
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THERMAL DATA 


Rthj-amb | Thermal Resistance Junction-ambient Max 
Rthe-sink | Thermal Resistance Case-sink Typ 
Ty Maximum Lead Temperature For Soldering Purpose 


AVALANCHE CHARACTERISTICS 


IAR Avalanche Current, Repetitive or Not-Repetitive 
(pulse width limited by T, max, 6 < 1%) 


Eas Single Pulse Avalanche Energy mJ 
(starting T, = 25 °C, Ip = lar, Vop = 25 V) 


Ear Repetitive Avalanche Energy 20 mJ 
(pulse width limited by T, max, 6 < 1%) 

Avalanche Current, Repetitive or Not-Repetitive 

(Tc = 100 °C, pulse width limited by T, max, 5 < 1%) 


lAR 


ELECTRICAL CHARACTERISTICS (Tcase = 25 °C unless otherwise specified) 
OFF 


V(sR)pss_ |Drain-source Ip=250 uA Ves= 
Breakdown Voltage 
loss Zero Gate Voltage Vos = Max Rating 250 LA 
Drain Current (Vas = 0) |Vps = Max Rating x 0.8 Te = 125°C 1000 | BA 
lass Gate-body os Ves=+t20V 
Current (Vps = 


ea a Se 
[sm [Gate Twesbou Vola Vr=Vex_to=250ua [2 [29 | 4 [ v _ 


Rps(on) |Static Drain-source On {|Vegs=10V Ip=10A 0.085 
Resistance Ves=10V Ip=10A T.= 100°C 0.17 
Dion) |On State Drain Current |Vps > Ipion) X Rosvon)max A 
Ves=10V 


DYNAMIC 
Sg ee se a 


Ots ( Forward Vos > Ipc (on) X Rps(on)max Ip= =10A 
Transconductance 
0 


Ciss Input Capacitance Vos=25V f=1MHz Ves= lead = 

Output Capacitance aa 350 a 
Reverse Transfer 120 pF 
Capacitance 


2/7 


ka SGS-THOMSON 
‘7 wmenosuecrromes 


938 


ELECTRICAL CHARACTERISTICS (continued) 
SWITCHING ON 


Turn-on Time 
Rise Time 


Turn-on Current Slope 


Total Gate Charge 
Gate-Source Charge 
Gate-Drain Charge 


Off-voltage Rise Time 
Fall Time 
Cross-over Time 


Source-drain Current 
Source-drain Current 
(pulsed) 


Reverse Recovery 
Time 

Reverse Recovery 
Charge 

Reverse Recovery 
Current 


Vpp= 30 V 
Rg =50Q9 


ID=3A 
Ves =10V 


(see test circuit, figure 3) 


Vpp = 40 V 
Re =50Q 


(see test circuit, 


Vop = 40 V 


Vop= 40 V 
Re =509 


IDp=20A 
Ves =10V 
figure 5) 


Ip=20A Ves=10V 


Ip=20A 
Ves =10V 


(see test circuit, figure 5) 


Isp =20A 
Voo=15V 


di/dt = 100 A/us 
T, = 150 ag 


(see test circuit, figure 5) 


~) Pulsed Pulse duration = 300 us, duty cycle 15% 
Sani width limited by safe operating area 
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Turn-on Current Slope 
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Fig. 1: Unclamped Inductive Load Test Circuits Fig. 2: Unclamped Inductive Waveforms 
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Fig. 3: Switching Times Test Circuits For Fig. 4: Gate Charge Test Circuit 
Resistive Load 
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N - CHANNEL ENHANCEMENT MODE 
POWER MOS TRANSISTOR 


[_7WPE | Vows | Fem |e 


TYPICAL Rosvon) = 0.09 Q 

AVALANCHE RUGGED TECHNOLOGY 
100% AVALANCHE TESTED 

REPETITIVE AVALANCHE DATA AT 100°C 
LOW GATE CHARGE 

HIGH CURRENT CAPABILITY 

175°C OPERATING TEMPERATURE 
APPLICATION ORIENTED 
CHARACTERIZATION 


APPLICATIONS 
HIGH CURRENT, HIGH SPEED SWITCHING 
SOLENOID AND RELAY DRIVERS 


n REGULATORS 

no DC-DC & DC-AC CONVERTERS 

no MOTOR CONTROL, AUDIO AMPLIFIERS INTERNAL SCHEMATIC DIAGRAM 
n AUTOMOTIVE ENVIRONMENT (INJECTION, 0 (2) 


ABS, AIR-BAG, LAMPDRIVERS, Etc.) 


ABSOLUTE MAXIMUM RATINGS 


Storage Temperature -65 to 175 


(e) Pulse width limited by safe operating area 
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THERMAL DATA 


Rthy-case | Thermal Resistance Junction-case Max 
Rth)-amb |Thermal Resistance Junction-ambient Max 


Rthy-amb | Thermal Resistance Case-sink Typ 
Maximum Lead Temperature For Soldering Purpose 


AVALANCHE CHARACTERISTICS 
IAR Avalanche Current, Repetitive or Not-Repetitive 
(pulse width limited by T, max, 8 < 1%) 
Eas Single Pulse Avalanche Energy 
(starting T, = 25 °C, Ip = lar, Vop = 25 V) 
Ear Repetitive Avalanche Energy 
(pulse width limited by T,; max, 6 < 1%) 


Avalanche Current, Repetitive or Not-Repetitive 
(Tc = 100 °C, pulse width limited by T, max, 5 < 1%) 


ELECTRICAL CHARACTERISTICS (Tcase = 25 °C unless otherwise specified) 
OFF 


V(Brypss_ |Drain-source Ip=250 uA Vas= 
Breakdown Voltage 
Ipss Zero Gate Voltage Vps = Max Rating 
Drain Current (Vas = 0) |Vps = Max Rating x 0.8 Te = 125°C 
lass Gate-body Leakage Ves=+20V 
Current (Vps = 0) 
ON (:*) 


Gate Threshold Voltage |Vps= Ves Ip= 250 nA ae 


= (on) |Static Drain-source On |Vas=10V Ip=10A 0.12 
Resistance Vas=10V Ip=10A Te=100°C 0.24 
ID(on) On State Drain Current |Vps > Ip(on) X Rosyon)max 
Vas=10V 


DYNAMIC 


Ots ( Forward Vos > re comatone __ X Rpsion)max Ip=10A 12 
Transconductance 


Ciss Input Capacitance Vos=25V f=1MHz Ves= 800 1100 

Output Capacitance 200 300 i 
Reverse Transfer 40 60 pF 
Capacitance 
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ELECTRICAL CHARACTERISTICS (continued) 
SWITCHING ON 


Turn-on Time Vpp=30V Ip=3A 25 35 
75 110 


Rise Time Re = 509 Vas =10V 
(see test circuit, figure 3) 
Vop=80V Ip=20A 

Re = 502 Ves =10V 
(see test circuit, figure 5) 


Vpopp =80V Ip=20A Ves=10V 


Turn-on Current Slope 


Total Gate Charge 
Gate-Source Charge 
Gate-Drain Charge 


Parameter Test Conditions 


Off-voltage Rise Time |Vpp=80V Ip=20A 
Fall Time Re = 509 Ves=10V 
Cross-over Time (see test circuit, figure 5) me Fe 


Source-drain Current 
Source-drain Current 
(pulsed) 


Forward On Voltage Isp =20A Vese= 


Reverse Recovery Isp = 20A di/dt = 100 A/us 
Time Vpp=20V T,=150°C 
Reverse Recovery (see test circuit, figure 5) 
Charge 

Reverse Recovery 

Current 


(') Pulsed Pulse duration = 300 us, duty cycle 1.5% 
(e) Pulse width limited by safe operating area 


Safe Operating Areas Thermal Impedance 
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Fig. 1: Unclamped Inductive Load Test Circuits Fig. 2: Unclamped Inductive Waveforms 
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Fig. 3: Switching Times Test Circuits For Fig. 4: Gate Charge Test Circuit 
Resistive Load 
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Fig. 5: Test Circuit For Inductive Load Switching 
And Diode Recovery Times 
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N - CHANNEL ENHANCEMENT MODE 
LOW THRESHOLD POWER MOS TRANSISTOR 


TYPE | Voss | Rosion) | 'o 
STP20N10L 100 V < 0.12 Q 20A 
STP20N10LFI 100 V < 0.120 12A 
TYPICAL Rpsvon) = 0.09 2 
AVALANCHE RUGGED TECHNOLOGY 
100% AVALANCHE TESTED 
REPETITIVE AVALANCHE DATA AT 100°C 
LOW GATE CHARGE 
HIGH CURRENT CAPABILITY 
175°C OPERATING TEMPERATURE 
LOGIC LEVEL COMPATIBLE INPUT ISOWATT220 


APPLICATION ORIENTED 
CHARACTERIZATION 


=a 


Tet 


APPLICATIONS 

HIGH CURRENT, HIGH SPEED SWITCHING 
SOLENOID AND RELAY DRIVERS INTERNAL SCHEMATIC DIAGRAM 
REGULATORS > (2) 

DC-DC & DC-AC CONVERTERS i 

MOTOR CONTROL, AUDIO AMPLIFIERS 
AUTOMOTIVE ENVIRONMENT (INJECTION, 
ABS, AIR-BAG, LAMPDRIVERS, Etc.) 


ABSOLUTE MAXIMUM RATINGS 


Value 


STP20N10L STP20N10LFI 


Drain-source Voltage (Ves = 0) 100 
Voer |Drain- gate Voltage (Res = 20 kQ) 100 V 
Ves Gate-source Voltage +15 V 
ID 
M 


Parameter 


to [Drain Current (contimuous) at Te= 25°C 
Drain Current (continuous) at T. = 100 °C 
lom(e) |Drain Current (pulsed) 
Prot [Total Dissipation at Tc = 25 °C 
Derating Factor ; 
Insulation Withstand Voltage (DC) — 


(e) Pulse width limited by safe operating area 
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THERMAL DATA 


Rthj-amb |Thermal Resistance Junction-ambient Max 62.5 °C/W 
Rthc-sink | Thermal Resistance Case-sink Typ 0.5 °C/W 
Ti Maximum Lead Temperature For Soldering Purpose 300 °C 


AVALANCHE CHARACTERISTICS 


Avalanche Current, Repetitive or Not-Repetitive 
(pulse width limited by T, max, 6 < 1%) 


Single Pulse Avalanche Energy 


(starting T, = 25 °C, Ip = lan, Vop = 25 V) 


Avalanche Current, Repetitive or Not-Repetitive 
(Tc = 100 °C, pulse width limited by T, max, 5 < 1%) 


ELECTRICAL CHARACTERISTICS (Tcase = 25 °C unless otherwise specified) 
OFF 


Symbol Parameter Test Conditions | min. | Typ. | 
Viprypss_ |Drain-source Ip=250 uA Ves=0 100 a 
Breakdown Voltage 
lpss Zero Gate Voltage Vps = Max Rating 250 uA 
Drain Current (Ves = 0) |Vps = Max Rating x 0.8 Tce = 125°C 1000 uA 
lass Gate-body Leakage Ves=t15V 
Current (Vps = 0) 
ON (:*) 


| Vestn [Gate Threshold Voltage |Vos = Ves_ Ip = 250 uA 25 | Vv 


Ros(on) |Static Drain-source On |Vgs=5V Ip=10A 0.12 Q 
Resistance Ves=5V Ip=10A Tce = 100°C 0.24 Q 
ID(on) On State Drain Current |Vps > IDion) X Rosonymax 20 A 
Ves=10V 


DYNAMIC 


Qfs (*) |Forward Vos > Ip(on) X Ros(on)max Ip=10A} 10 16 
Transconductance 


S 
Ciss Input Capacitance Vos=25V f=1MHz Ves=0 1200 | 1500 pF 
Coss Output Capacitance 250 350 pF 
Crss Reverse Transfer 60 90 pF 
Capacitance 
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ELECTRICAL CHARACTERISTICS (continued) 
SWITCHING ON 


Turn-on Time Vpp = 30 V Ip=10A 
Rise Time Rg =509 Ves=5V 
(see test circuit, figure 3) 


Turn-on Current Slope |Vpp = 80 V Ipb=20A 
Re = 500 Ves=5V 
(see test circuit, figure 5) 


Total Gate Charge Vpp=80V Ip=20A Ves=5V 
Gate-Source Charge 
Gate-Drain Charge 


Test Conditions 


Off-voltage Rise Time |Vpp=80V Ip=20A 
Fall Time Re=50Q Ves=5V 
Cross-over Time (see test circuit, figure 5) 


Source-drain Current 
Source-drain Current 
(pulsed) 


Forward On Voltage Isp =20A Ves= 


Reverse Recovery Isp = 20A di/dt = 100 A/us 
Time Vpp =50V_ T;= 150°C 
Reverse Recovery (see test circuit, figure 5) 
Charge 
Reverse Recovery 
Current 
) Pulsed. Pulse duration = 300 us, duty cycle 15% 
(¢) Pulse width limited by safe operating area 
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Thermal Ilmpedeance For TO-220 
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Transconductance Static Drain-source On Resistance 


GC20410 GC20330 


a a i 
peel Lal Se | 
Sn ss Se ee 
-) 


10 15 Ip (A) 


Gate Charge vs Gate-source Voltage Capacitance Variations 


GC20470 


Vos (V) 


0 10 20 30 40 Vos(V) 


Normalized Gate Threshold Voltage vs Normalized On Resistance vs Temperature 
Temperature 
GC27600 GC27610 
> (9 Ge Tn Rosen) (TTT TI IIIT III 
Cott) 9 gS |_| a teraics) | dF Oe 


ee re tte yae Ves CI ee a a De Oa 
Resa eed bales oe ogee a a DE a a 
eat ical ale ae FECL EEL LLC 


ee A 
wf EL _ 6 GG Grae 0 a 
EEE EEE EEE V9 
SST 


PEELE EEE 

HEE pescceseeet-secuceee 
. coca Aone eee 
Va ete hee Pale all 

Ay les eons rlee pe Sil 


Vos=5V 
Ip =10A 


3/7 


kay SGS-THOMSON 
Jf imncrosuecrromes 


957 


STP20N10L/FI 


Turn-on Current Slope 
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Fig. 1: Unclamped Inductive Load Test Circuits Fig. 2: Unclamped Inductive Waveforms 
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Fig. 3: Switching Times Test Circuits For Fig. 4: Gate Charge Test Circuit 
Resistive Load 
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Fig. 5: Test Circuit For Inductive Load Switching 
And Diode Reverse Recovery Time 
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MICROELECTRONICS STP21NO5LFI 


N - CHANNEL ENHANCEMENT MODE 
LOW THRESHOLD POWER MOS TRANSISTOR 


TYPE Voss | Ros(on) | Io 
STP21NO5L 50V |< 0.0852 
14A 


STP21NOSLFI | 50V_ |<0.085Q 


TYPICAL Ropsvon) = 0.065 

AVALANCHE RUGGED TECHNOLOGY 
100% AVALANCHE TESTED 

REPETITIVE AVALANCHE DATA AT 100°C 
LOW GATE CHARGE 

LOGIC LEVEL COMPATIBLE INPUT 

175 °C OPERATING TEMPERATURE 
APPLICATION ORIENTED 
CHARACTERIZATION 


ISOWATT220 


APPLICATIONS 

HIGH CURRENT, HIGH SPEED SWITCHING 
SOLENOID AND RELAY DRIVERS 
REGULATORS INTERNAL SCHEMATIC DIAGRAM 
DC-DC & DC-AC CONVERTERS son 

MOTOR CONTROL, AUDIO AMPLIFIERS 
AUTOMOTIVE ENVIRONMENT (INJECTION, 
ABS, AIR-BAG, LAMPDRIVERS, Etc.) 


ABSOLUTE MAXIMUM RATINGS 


Symbol Parameter Value 
STP21NO5L STP21NO5LFI 
50 


feel Drain Current (continuous) at Tc = 25 °C 


(e) |Drain Current (pulsed) 


Viso Insulation Withstand Voltage (DC) Pte 2000 


Tstg Storage Temperature 


Max. Operating Junction Temperature 


(e) Pulse width limited by safe operating area 
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THERMAL DATA 


Rthy-amb | Thermal Resistance Junction-ambient Max °C/W 
Rthe-sink | Thermal Resistance Case-sink Typ 
Ty Maximum Lead Temperature For Soldering Purpose 


AVALANCHE CHARACTERISTICS 


Avalanche Current, Repetitive or Not-Repetitive 
(pulse width limited by T, max, 6 < 1%) 
Single Pulse Avalanche Energy mJ 
(starting T, = 25 °C, Ip = lar, Voo = 25 V) 

Ear Repetitive Avalanche Energy 20 md 
(pulse width limited by T, max, 6 < 1%) 

ee 


Avalanche Current, Repetitive or Not-Repetitive 
(Tc = 100 °C, pulse width limited by T, max, 6 < 1%) 


ELECTRICAL CHARACTERISTICS (Tcase = 25 °C unless otherwise specified) 
OFF 


VisrRypss_ |Drain-source Ip=250 uA Ves= 
Breakdown Voltage 

Ipss Zero Gate Voltage Vps = Max Rating 250 LA 
Drain Current (Ves = Vos = Max Rating x 0.8 Te = 125°C 1000 - 

lass Gate-body i Ves=t15V + 100 
Current (Vps = 


a a OE SE 
[smn [Gata Trost Vag Vos= Vas tw=250ua [1 [8 | 8 |v 


ae Static Drain-source On |Vas=5V Ip=10.5A 0.065 | 0.085 
Resistance Ves=5V Ip=10.5A Te = 100°C 0.17 
Dion) On State Drain Current |Vps > Ip(on) X Ros(on)max A 
Ves=10V 


DYNAMIC 


Dis ( Forward Vos > Ipion) X Ros(on)max Ip= 10.5 A 
Transconductance 


Ciss Input Capacitance Vos=25V f=1MHz Ves=0 700 1000 pF 
Output Capacitance 250 350 pF 
Reverse Transfer 70 100 pF 
Capacitance 
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ELECTRICAL CHARACTERISTICS (continued) 
SWITCHING ON 


Symbol [Parameter [Test Gonatons | tn. [yp | ox [ unt 


Turn-on Time Vop=30V Ipb=10.5A 
Rise Time Re = 50 Ves =5 V 
(see test circuit, figure 3) 
Vpp=40 V IDp=21A 

Re = 500 Ves=5V 
(see test circuit, figure 5) 
Total Gate Charge Vop=40V Ip=21A Ves=5V 


Gate-Source Charge 
Gate-Drain Charge 


Turn-on Current Slope 


SWITCHING OFF 


-Symbal [Parone [Test ondions [in [tym [mex [Uni 


trvorty) |Off-voltage Rise Time |Vpp=40V Ip=21A 100 
tr Fall Time Re = 500 Ves=5V foe 150 
te Cross-over Time (see test circuit, figure 5) 180 260 


SOURCE DRAIN DIODE 


| ee ae 


Source-drain Current 
Source-drain Current 
(pulsed) 


ne cc 


Reverse Recovery Isp = 21A di/dt = 100 A/us 
Time Von =30V T,=150°C 
Reverse Recovery (see test circuit, figure 5) 
Charge 

Reverse Recovery 

Current 


) Pulsed’ Pulse duration = 300 us, duty cycle 15% 
a Pulse width limited by safe operating area 


Safe Operating Areas Safe Operating Areas 
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Thermal Impedeance For TO-220 
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Turn-on Current Slope 
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Turn-off Drain-source Voltage Slope 


dv/dt GC53510 
(V/ns) 
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Fig. 1: Unclamped Inductive Load Test Circuits Fig. 2: Unclamped Inductive Waveforms 
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Fig. 3: Switching Times Test Circuits For Fig. 4: Gate Charge Test Circuit 
Resistive Load 
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Fig. 5: Test Circuit For Inductive Load Switching 
And Diode Reverse Recovery Time 
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CTI SGS-THOMSON STP21NO06L 
SF WicROELECTROMICS STP21NOGLEFI 


N - CHANNEL ENHANCEMENT MODE 


LOW THRESHOLD POWER MOS TRANSISTOR 
oi 
TYPICAL Rpsjon) = 0.065 Q 


AVALANCHE RUGGED TECHNOLOGY 
100% AVALANCHE TESTED 

REPETITIVE AVALANCHE DATA AT 100°C 
LOW GATE CHARGE 

LOGIC LEVEL COMPATIBLE INPUT 

175 °C OPERATING TEMPERATURE 
APPLICATION ORIENTED 
CHARACTERIZATION 


ISOWATT220 


APPLICATIONS 

HIGH CURRENT, HIGH SPEED SWITCHING 
SOLENOID AND RELAY DRIVERS 
REGULATORS INTERNAL SCHEMATIC DIAGRAM 
DC-DC & DC-AC CONVERTERS 

MOTOR CONTROL, AUDIO AMPLIFIERS 
AUTOMOTIVE ENVIRONMENT (INJECTION, 
ABS, AIR-BAG, LAMPDRIVERS, Etc.) 


ABSOLUTE MAXIMUM RATINGS 


ae 
a 
[Ves [Gate-source Votiage——=SsSSCSC~<~“‘dSSCSC“‘“‘CS 
ri. ae 
. A 


Insulation Withstand Voltage (DC) ae 2000 
| Tstg [Storage Temperature -65 to 175 


(e) Pulse width limited by safe operating area 
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THERMAL DATA 


| Rihy-case_| Thermal Resistance Junction-case Max 1.88 
Rth)-amb |Thermal Resistance Junction-ambient Max 62.5 °C/W 


Thermal Resistance Case-sink Typ 
Maximum Lead Temperature For Soldering Purpose 


Rthe-sink 


AVALANCHE CHARACTERISTICS 


Parameter 


IAR Avalanche Current, Repetitive or Not-Repetitive 
(pulse width limited by T,; max, 6 < 1%) 


Eas Single Pulse Avalanche Energy 
(starting T; = 25 °C, Ip = lar, Vop = 25 V) 
Ear Repetitive Avalanche Energy 
(pulse width limited by T, max, 6 < 1%) 
Avalanche Current, Repetitive or Not-Repetitive 
(Tc = 100 °C, pulse width limited by T, max, 6 < 1%) 


ELECTRICAL CHARACTERISTICS (Tcase = 25 °C unless otherwise specified) 
OFF 


Vipryoss |Drain-source Ipb=250nA Ves=0 
Breakdown Voltage 
loss Zero Gate Voltage Vps = Max Rating 
Drain Current (Ves = 0) |Vps = Max Rating x 0.8 Te= 125°C 
lass Gate-body Leakage Ves=t15V 
Current (Vps = 0) 
ON (*) 


[Symbol [Parameter [Test Conditions | win. | Typ. | Wax. | Unit 


Rpsion) |Static Drain-source On |Ves=5V In=10.5A 0.065 | 0.085 Q 

Resistance Ves=5V Ip=10.5A Te = 100°C 0.17 Q 

ID(on) On State Drain Current |Vps > Ip(on) X Ros(on)max 21 A 
Ves=10V 


DYNAMIC 
[Symbor | Parameter [Test Gonaitions | Win. | Typ. | Max. | Unit 


Ofs (*) Forward Vos > ID(on) X Rps(on)max Ip = 10.5A 15 
Transconductance 


S 
Ciss Input Capacitance Vops=25V f=1MHz Vaes=0 700 1000 pF 
Coss Output Capacitance 250 350 pF 
Crss Reverse Transfer 70 100 pF 
Capacitance 


21 
20 
14 


A 
mJ 
mJ 

A 


2/7 


keg SGS-THONMSO 
>} | SUonLneTRomes 


970 


STP21NO6L/FI 


ELECTRICAL CHARACTERISTICS (continued) 
SWITCHING ON 


Symbol Test Conditions 


Turn-on Time Vop= 30 V IDp=10.5A 
Rise Time Re = 502 Ves=5V 
(see test circuit, figure 3) 


Turn-on Current Slope jVpp = 40 V IDpb=21A 


Rg =509 Ves=5V 

(see test circuit, figure 5) 
Total Gate Charge Von =40V Ip=21A Ves=5V 
Gate-Source Charge 
Gate-Drain Charge 


SWITCHING OFF 


Symbol Test Conditions 


tr(Voftt) Off-voltage Rise Time |Vpp=40V Ip=21A 
tt Fall Time Rge=50Q Ves=5V 100 150 
te Cross-over Time (see test circuit, figure 5) 


SOURCE DRAIN DIODE 


[Symbot | Parameter | __‘Test Conditions| Min. | Typ. | Max. | Unit 


Isp Source-drain Current 21 A 
Isom(e) |Source-drain Current 84 A 
(pulsed) 


Reverse Recovery Isp = 21A di/dt = 100 A/us 
Time Vpp=30V T,= 150°C 
Reverse Recovery (see test circuit, figure 5) 
Charge 

Reverse Recovery 
Current 


(-) Pulsed Pulse duration = 300 us, duty cycle 15% 
(e) Pulse width limited by safe operating area 


Safe Operating Areas Safe Operating Areas 
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Thermal Impedeance For TO-220 
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Static Drain-source On Resistance 


GC51400 


0 ae or 30 


40 Vos (V) 


Normalized On Resistance vs Temperature 


—50 0 50 100 T, (°C) 


SGS-THOMSON 
MICROELECTRONICS 


STP21NO6L/FI 
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Fig. 1: Unclamped Inductive Load Test Circuits Fig. 2: Unclamped Inductive Waveforms 
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Fig. 3: Switching Times Test Circuits For Fig. 4: Gate Charge Test Circuit 
Resistive Load 
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Fig. 5: Test Circuit For Inductive Load Switching 
And Diode Reverse Recovery Time 
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MICROELECTRONICS ST P25NO05FI 
N - CHANNEL ENHANCEMENT MODE 
POWER MOS TRANSISTOR 


TYPICAL Rosvon) = 0.048 Q 

AVALANCHE RUGGED TECHNOLOGY 
100% AVALANCHE TESTED 

REPETITIVE AVALANCHE DATA AT 100°C 
LOW GATE CHARGE 

HIGH CURRENT CAPABILITY 

175°C OPERATING TEMPERATURE 
APPLICATION ORIENTED 
CHARACTERIZATION 


ISOWATT220 


APPLICATIONS 

HIGH CURRENT, HIGH SPEED SWITCHING 
SOLENOID AND RELAY DRIVERS 
REGULATORS INTERNAL SCHEMATIC DIAGRAM 
DC-DC & DC-AC CONVERTERS oi 

MOTOR CONTROL, AUDIO AMPLIFIERS 
AUTOMOTIVE ENVIRONMENT (INJECTION, 
ABS, AIR-BAG, LAMPDRIVERS, Etc.) 


ABSOLUTE MAXIMUM RATINGS 


STP25N05 STP25NO05FI 


[os _|Drain-sourae Votiage (Ves = a 


<g 


> 


Drain Current (continuous) at Te = 25 °C ee 


Drain Current ( ae at T. = 100 °C 
pening reser nena re 
se iain WiiadVakape (GO) [soc 
Tag [Storage Temperate SSC*~<“*“‘“RSS*“‘C#COWOOBS«CO 

T; Max. Operating Junction Temperature 
(e) Pulse width limited by safe operating area 
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THERMAL DATA 


Rn, amb | Thermal Resistance Junction-ambient Max °C/W 
Rthe-sink |Thermal Resistance Case-sink Typ 
Th Maximum Lead Temperature For Soldering Purpose 


AVALANCHE CHARACTERISTICS 


Avalanche Current, Repetitive or Not-Repetitive 
(pulse width limited by T, max, 6 < 1%) 


ie X, 
Eas Single Pulse Avalanche Energy 120 
(starting T, = 25 °C, Ip = lan, Von = 25 V) 


Repetitive Avalanche Energy 
(pulse width limited by T,; max, 6 < 1%) 


Avalanche Current, Repetitive or Not-Repetitive 
(Tc = 100 °C, pulse width limited by T, max, 5 < 1%) 


md 
mJ 
A 


eae CHARACTERISTICS (Tcase = 25 °C unless otherwise specified) 


Vipryoss_ |Drain-source Ip=250 nA Ves= 
Breakdown Voltage 
Ipss Zero Gate Voltage Vos = Max Rating 250 
Drain Current (Ves = Vos = Max Rating x 0.8 Te = 125°C 1000 
lass Gate-body oF Ves=+t20V + 100 
Current (Vps = 


ON (*) 


Gate Threshold Voltage |Vos = Ves !n= 250 pA | ee | a | 


Rps(on) |Static Drain-source On |Ves=10V Ip=12.5A 0.048 | 0.065 
Resistance Veas=10V Ip=12.5A Te. = 100°C 0.13 
ID(on) On State Drain Current |Vps > Ib(on) X Ros(on)max 
Ves=10V 


V 
LA 
_ 


DYNAMIC 


_Sembet Parameter Test Conditions Sa 


Cts ( Forward Vos > Ip(on) X Rps(onymax Ip = 12.5A 11 
Transconductance 


Ciss Input Capacitance Vos=25V f=1MHz Ves=0 700 900 

Output Capacitance 320 450 x 
Reverse Transfer 90 150 DF 
Capacitance 


3| of 
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ELECTRICAL CHARACTERISTICS (continued) 
SWITCHING ON 


Turn-on Time Vop= 30 V IDD=3A 

Rise Time Re = 502 Ves =10V 
(see test circuit, figure 3) 

Turn-on Current Slope |Vpp = 40 V Ip=25A 
Re = 509 Ves =10V 
(see test circuit, figure 5) 


Total Gate Charge Vopo=40V Ip=25A Ves=10V 


Gate-Source Charge 
Gate-Drain Charge 


Off-voltage Rise Time |Vpp=40V Ip=25A 
Fall Time Re=50Q Ves=10V 
Cross-over Time (see test circuit, figure 5) 


SOURCE DRAIN DIODE 


ee ee | eeemen Pe oe ae Po 


Isp Source-drain Current 25 
Ispm(e) 100 


Source-drain Current 

(pulsed) 

Reverse Recovery Isp = 25 A di/dt = 100 A/us 

Time Vpop=30V- T,=150°C 
Reverse Recovery (see test circuit, figure 5) 
Charge 

Reverse Recovery 
Current 


. Pulsed: Pulse duration = 300 us, duty cycle 1.5% 
e) Pulse width limited by safe operating area 


Safe Operating Areas For TO-220 Safe Operating Areas For ISOWATT220 


eo GC26850 


as oe oe ce ee Cm a ca FD 


ee 
: pa Oa 


SSS Sse seas ron 
HH (Se ioe eS GG/ ee een Sel 
4 eee 01 as ee ee 


.——— 10 
6; 
4, 
| tt 
Py ace 
10 ‘ Bibs Aill tt et 10! 
eer eee ee SSH 
SEACTTITIO-S- OPERATION NATIT oom Hl ail an NOS jane 
oe LCE TOE TI ILI mai A eT 
6 HH =e ii 
ER Co Cth 
1 ill ; ‘COT 
10 42 468 2 468 z2 468 2 468 10 4 12 
10 10° 10’ 10° Vv, (Vv) 10° * 40° *40 "402 Vos (v) 
3/7 
STi SGS-THOMSON —— 
MICROELECTRONICS 


979 


STP25N05/FI 


Thermal Impedeance For TO-220 Thermal Impedance For ISOWATT220 
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Fig. 1: Unclamped Inductive Load Test Circuits Fig. 2: Unclamped Inductive Waveforms 
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Fig. 3: Switching Times Test Circuits For Fig. 4: Gate Charge Test Circuit 
Resistive Load 
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Fig. 5: Test Circuit For Inductive Load Switching 
And Diode Reverse Recovery Time 


L=100pH 


SCCBD10 


7/7 
{ SGS-THOMSON 
Jf MICROELECTRONICS 


983 


+f STP25NO06 
STP25NO6FI 


N - CHANNEL ENHANCEMENT MODE 
POWER MOS TRANSISTOR 


[FFE [Voss [Rowen 


STP25N06 60 V < 0.065 
STP25NO06FI 60 V < 0.065 Q 


25 A 
16A 
TYPICAL Rpsvon) = 0.048 Q 


AVALANCHE RUGGED TECHNOLOGY 
100% AVALANCHE TESTED 

REPETITIVE AVALANCHE DATA AT 100°C 
LOW GATE CHARGE 

HIGH CURRENT CAPABILITY 

175°C OPERATING TEMPERATURE 
APPLICATION ORIENTED 
CHARACTERIZATION 


8 oa gs @ &8 aa 


ISOWATT220 


APPLICATIONS 
HIGH CURRENT, HIGH SPEED SWITCHING 
SOLENOID AND RELAY DRIVERS 
REGULATORS INTERNAL SCHEMATIC DIAGRAM 
DC-DC & DC-AC CONVERTERS as 

MOTOR CONTROL, AUDIO AMPLIFIERS 
AUTOMOTIVE ENVIRONMENT (INJECTION, 
ABS, AIR-BAG, LAMPDRIVERS, Etc.) 


ABSOLUTE MAXIMUM RATINGS 


Drain-source Voltage (Vas = 0) 
Drain- gate Voltage (Res = 20 kQ) 
Ves Gate-source Voltage 


(e) Pulse width limited by safe operating area 
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THERMAL DATA 


| Rihy-case | Thermal Resistance Junction-case Max 


Rthj-amb |Thermal Resistance Junction-ambient Max 
Rthe-sink | Thermal Resistance Case-sink Typ 
T Maximum Lead Temperature For Soldering Purpose 


TO-220 ISOWATT220 | —i 


AVALANCHE CHARACTERISTICS 


IAR Avalanche Current, Repetitive or Not-Repetitive 25 A 
(pulse width limited by T, max, 5 < 1%) 
Eas Single Pulse Avalanche Energy 100 mJ 
(starting T, = 25 °C, Ip = lan, Vop = 25 V) 
Ear Repetitive Avalanche Energy 25 mJ 
(pulse width limited by T, max, 6 < 1%) 
——— 


Avalanche Current, Repetitive or Not-Repetitive oe 


(Tc = 100 °C, pulse width limited by T, max, 6 < 1%) 
J 


ELECTRICAL CHARACTERISTICS (Tcase = 25 °C unless otherwise specified) 


OF 
Symbol Test Conditions 


F 
Vipryoss |Drain-source Ip=250 uA Ves=0 

Breakdown Voltage 

loss Zero Gate Voltage Vos = Max Rating 
Drain Current (Ves = 0) |Vps = Max Rating x0.8 Te =125°C 

lass Gate-body Leakage Vega 20V 
Current (Vps = 0) 

ON 


‘) 
Symbol Test Conditions 
Gate Threshold Voltage |Vps= Ves Ip= 250 pA 
(on) 


Rps Static Drain-source On |Vegs=10V Ip=12.5A 
Resistance Ves=10V Ip=12.5A Te = 100°C 


(: 
lD(on) On State Drain Current |Vps > Ip(on) X Ros(on)max 
Ves=10V 


DYNAMIC 


Gts (*) Forward Vos > ID(on) X Rps(on)max Ipb=12.5A 
Transconductance 


Ciss Input Capacitance Vos=25V f=1MHz Vaes=0 
Coss Output Capacitance 
Crss Reverse Transfer 

Capacitance 


MLZ 
700 | 900 | pF 


320 | 450 | pF 
90 | 150 | pF 
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ELECTRICAL CHARACTERISTICS (continued) 
SWITCHING ON 


Symbol Test Conditions 
ta( (or) Turn-on Time Vop= 30 V ID=3A 
Rise Time Re = 50 Q Ves=10V 
(see test circuit, figure 3) 
(di/dt)on |Turn-on Current Slope |Vpp = 40 V ID=25A 
Re = 502 Ves =10V 
(see test circuit, figure 5) 
Q 


Total Gate Charge Von =40V In=25A Ves=10V 


Gate-Source Charge 
Gate-Drain Charge 


Test Conditions 


Off-voltage Rise Time |Vpp=40V Ip=25A 
Fall Time Re=50Q Ves=10V 
Cross-over Time (see test circuit, figure 5) 


SOURCE DRAIN DIODE 


[Symbol | Parameter | __TestConaitions ‘| Win. | Typ. | Wax. 


Isp Source-drain Current 
Isom(e) |Source-drain Current 
(pulsed) 
Forward On Voltage lisn=25A Ves = 


Reverse Recovery Isp = 25A di/dt = 100 A/us 
Time Vpop=30V_ T,=150 a @: 
Reverse Recovery (see test circuit, figure 5) 
Charge 

Reverse Recovery 
Current 
(«) Pulsed Pulse duration = 300 us, duty cycle 15% 
(e) Pulse width limited by safe operating area 


Safe Operating Areas For TO-220 Safe Operating Areas For ISOWATT220 
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Turn-on Current Slope 
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Fig. 1: Unclamped Inductive Load Test Circuits Fig. 2: Unclamped Inductive Waveforms 
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Fig. 3: Switching Times Test Circuits For Fig. 4: Gate Charge Test Circuit 
Resistive Load 


|g=CONST 
Vj =20V=Vemax 


$c05990 


scoeond 


Fig. 5: Test Circuit For Inductive Load Switching 
And Diode Reverse Recovery Time 
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N - CHANNEL ENHANCEMENT MODE 
POWER MOS TRANSISTOR 


| TYPE | Voss | Rosion) | I> 
STP30NO5FI 50 V < 0.05 2 19 A 
TYPICAL Ros(on) = 0.045 Q 

AVALANCHE RUGGED TECHNOLOGY 

100% AVALANCHE TESTED 

REPETITIVE AVALANCHE DATA AT 100°C 
LOW GATE CHARGE 

HIGH CURRENT CAPABILITY 

175°C OPERATING TEMPERATURE 


APPLICATION ORIENTED 
CHARACTERIZATION 


ISOWATT220 


APPLICATIONS 

HIGH CURRENT, HIGH SPEED SWITCHING 
SOLENOID AND RELAY DRIVERS 
REGULATORS INTERNAL SCHEMATIC DIAGRAM 
DC-DC & DC-AC CONVERTERS 

MOTOR CONTROL, AUDIO AMPLIFIERS 
AUTOMOTIVE ENVIRONMENT (INJECTION, 
ABS, AIR-BAG, LAMPDRIVERS, Etc.) 


0 (2) 


G (1) 


ABSOLUTE MAXIMUM RATINGS 


[ip [Drain Current coniinvous) a Te=a5® a0 
EL i Drain Current (continuous) at Te = 100 °C 
| Prot | Total Dissipation at T. = 25 °C 40 
PIperating Factor ——SSCSCSC~C“~‘“*~*~“rCSC‘i Ye 
Insulation Withstand Voltage (DC) ee ee ee ee 


C 


(e) Pulse width limited by safe operating area 
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THERMAL DATA 


Rthy-amb | Thermal Resistance Junction-ambient Max 
Rthe-sink |Thermal Resistance Case-sink Typ 
Maximum Lead Temperature For Soldering Purpose 


AVALANCHE CHARACTERISTICS 
lAR Avalanche Current, Repetitive or Not-Repetitive 30 A 
(pulse width limited by T, max, 6 < 1%) 
Eas Single Pulse Avalanche Energy 180 md 
(starting Tj = 25 °C, Ip = lar, Vop = 25 V) 
Ear Repetitive Avalanche Energy 45 mJ 
(pulse width limited by T; max, 6 < 1%) 
lAR Avalanche Current, Repetitive or Not-Repetitive 21 A 
(Tc. = 100 °C, pulse width limited by T, max, 5 < 1%) 
ELECTRICAL CHARACTERISTICS (Tcase = 25 °C unless otherwise specified) 
OFF 
( 


Viprypss |Drain-source Ipb=250 uA Ves=0 50 
Breakdown Voltage 
lpss Zero Gate Voltage Vos = Max Rating 
Drain Current (Vas = 0) | Vps = Max Rating x 0.8 Te = 125°C 
lass Gate-body Leakage Ves=+20V 
Current (Vps = 0) 
ON (*) 


Gate Threshold Voltage |Vps= Ves Ip= 250 nA 


Rpsion) |Static Drain-source On |Ves=10V Ip=15A 0.045 
Resistance Ves=10V Ip=15A Te = 100°C 
ID(on) On State Drain Current |Vps > Ip(on) X Rosion)max 30 
Ves=10V 


DYNAMIC 


Ots (*) |Forward Vos > Ip(on) X Ros(on)max Ip=15A 
Transconductance 


Ciss Input Capacitance Vos=25V f=1MHz Ves=0 
Coss Output Capacitance 
Crss Reverse Transfer 

Capacitance 


| Typ. | Max. | Unit 
re 
pF 


950 | 1250 
420 | 600 | pF 
110 | 200 | pF 
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ELECTRICAL CHARACTERISTICS (continued) 
SWITCHING ON 


Symbol Test Conditions 


td(on) Turn-on Time Vop = 30 V ID=30A ae ae ns 
tr Rise Time A = 50 © Ves =10V 190 270 ns 
(see test circuit, figure 3) 


(di/dt)on |Turn-on Current Slope |Vpp = 40 V IDp=30A 
ate Ves=10V 
(see test circuit, figure 5) 


Total Gate Charge Vpp=40 V Ip=30A Ves=10V 
Gate-Source Charge 
Gate-Drain Charge 


SWITCHING OFF 


Symbol Test Conditions 


trvott) |Off-voltage Rise Time |Vpp=40V Ip=30A 
tt Fall Time Re=50Q Ves=10V 
te Cross-over Time (see test circuit, figure 5) 


SOURCE DRAIN DIODE 


Symbol Test Conditions 


an Source-drain Current 
Ispm(e Source-drain Current 
ear iae: 


| Vgp (+) | Forward On Voltage Isp = 380A Ves=0 


trr Reverse Recovery Isp = 30A_ di/dt = 100 A/us 
Time Vpp=30V_ T,= 150°C 
Reverse Recovery (see test circuit, figure 5) 
Charge 
Reverse Recovery 
Current 


(=) Pulsed: Pulse duration = 300 us, duty cycle 1.5 % 
(e) Pulse width limited by safe operating area 


Safe Operating Areas For TO-220 Safe Operating Areas For ISOWATT220 
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Static Drain-source On Resistance 
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Turn-on Current Slope 
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Fig. 1: Unclamped Inductive Load Test Circuits Fig. 2: Unclamped Inductive Waveforms 
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Fig. 3: Switching Times Test Circuits For Fig. 4: Gate Charge Test Circuit 
Resistive Load 
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Fig. 5: Test Circuit For Inductive Load Switching 
And Diode Reverse Recovery Time 
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fz SGS-THOMSON STP30NO6 
IF MICROELECTRONICS STP30NO6F! 


N - CHANNEL ENHANCEMENT MODE 
POWER MOS TRANSISTOR 


vee eee fore | te 
STP30NO6FI 60 V < 0.05 Q 19. A 
TYPICAL Rpscon) = 0.045 Q 

AVALANCHE RUGGED TECHNOLOGY 

100% AVALANCHE TESTED 

REPETITIVE AVALANCHE DATA AT 100°C 
LOW GATE CHARGE 

HIGH CURRENT CAPABILITY 

175°C OPERATING TEMPERATURE 


APPLICATION ORIENTED 
CHARACTERIZATION 


ISOWATT220 


APPLICATIONS 

HIGH CURRENT, HIGH SPEED SWITCHING 
SOLENOID AND RELAY DRIVERS 
REGULATORS INTERNAL SCHEMATIC DIAGRAM 
DC-DC & DC-AC CONVERTERS his 

MOTOR CONTROL, AUDIO AMPLIFIERS 
AUTOMOTIVE ENVIRONMENT (INJECTION, 
ABS, AIR-BAG, LAMPDRIVERS, Etc.) 


ABSOLUTE MAXIMUM RATINGS 


Symbol Parameter 


(e) |Drain Current (pulsed) 


[Joerating Factor ——SSSC=“‘*‘“*S*~‘“dRCSCtSSC*d;SC(‘“‘ Cd 
Vso insulation winstand Vonage (06) =~ SiS 


(e) Pulse width limited by safe operating area 
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THERMAL DATA 


Rth)-amb |Thermal Resistance Junction-ambient Max °C/W 
Rthe-sink | Thermal Resistance Case-sink Typ 
T Maximum Lead Temperature For Soldering Purpose 


AVALANCHE CHARACTERISTICS 


Avalanche Current, Repetitive or Not-Repetitive A 
(pulse width limited by T; max, 6 < 1%) 


Eas single Pulse Avalanche Energy 160 
(starting T, = 25 °C, Ip = lan, Vop = 25 V) 
Ear Repetitive Avalanche Energy 40 
(pulse width limited by T, max, 5 < 1%) 
) 


Avalanche Current, Repetitive or Not-Repetitive 
(Tc = 100 °C, pulse width limited by T, max, 5 < 1% 


ELECTRICAL CHARACTERISTICS (Tcase = 25 °C unless otherwise specified) 


OFF 
Symbol Parameter Test Conditions 


Viprypss_ |Drain-source Ip=250 uA Ves=0 
Breakdown Voltage 


Ipss Zero Gate Voltage Vos = Max Rating 
Drain Current (Ves = 0) |Vps = Max Rating x 0.8 Te = 125°C 


lass Gate-body Leakage Ves=+120V 
Current (Vps = 0) 


ON (*) 


Gate Threshold Voltage |Vps= Ves Ip= 250 nA 


Rpsion) {Static Drain-source On |Vas=10V Ip=15A 
Resistance Ves=10V Ip=15A Te = 100°C 
ID(on) On State Drain Current |Vps > Ip(on) X Ros(on)max 30 
Ves=10V 
DYNAMIC 


Symbol Test Conditions 


Gts (*) |Forward Vos > Id(on) X Ros(on)max ID=15A 
Transconductance 


Ciss Input Capacitance Vos=25V f=1MHz Ves=0 1250 

Coss Output Capacitance 600 

Crss Reverse Transfer 200 
Capacitance 
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ELECTRICAL CHARACTERISTICS (continued) 
SWITCHING ON 


[Symbor [Parameter [Test Gonaitions ‘| win. | Typ. | Wax. | Unit 


Turn-on Time Vop=30V Ip=30A 50 70 ns 
190 270 ns 


Rise Time Re = 5092 Ves =10V 
(see test circuit, figure 3) 
Vpp=40V Ip=30A 

Re = 509 Ves =10V 
(see test circuit, figure 5) 
Total Gate Charge Voo =40V Ip=30A Ves=10V 
Gate-Source Charge 
Gate-Drain Charge 


Turn-on Current Slope 


SWITCHING OFF 


Symbol Test Conditions 


trvort) |Off-voltage Rise Time |Vpp=40V Ip=30A 
tt Fall Time Ro=502 Ves=10V 
te Cross-over Time (see test circuit, figure 5) 


SOURCE DRAIN DIODE 


Symbol Test Conditions 


Isp Source-drain Current 30 A 
Ispm(e) |Source-drain Current 120 A 
ane 


Reverse Rorward Oe votege Isp = 30 A_ di/dt = 100 A/us 
Time Vpop=30V T,= 150°C 
Reverse Recovery (see test circuit, figure 5) 
Charge 

Reverse Recovery 

Current 


(+) Pulsed: Pulse duration = 300 us, duty cycle 15% 
(e) Pulse width limited by safe operating area 


Safe Operating Areas For TO-220 Safe Operating Areas For ISOWATT220 
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Turn-on Current Slope 
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Fig. 1: Unclamped Inductive Load Test Circuits Fig. 2: Unclamped Inductive Waveforms 
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Fig. 3: Switching Times Test Circuits For Fig. 4: Gate Charge Test Circuit 
Resistive Load 


|g=CONST 
V; =20V=Vemax 


scos3990 


SCobeCo 


Fig. 5: Test Circuit For Inductive Load Switching 
And Diode Reverse Recovery Time 


L=100:H 


$C06910 


AG] SGS-THONISON is 
Si MICROELECTRONICS 


1007 


(a, SGS-THOMSON = =—S—_STP32NO5L 
7 iicROELECTRONICS STP32NO5LFI 


N - CHANNEL ENHANCEMENT MODE 
POWER MOS TRANSISTOR 


[WE | Voss | Reston 


STP32N05L 50 V < 0.055 Q 
STP32NO05LFI 50 V < 0.055 Q 


32 A 
19A 
TYPICAL Ros(on) = 0.045 Q 


AVALANCHE RUGGED TECHNOLOGY 
100% AVALANCHE TESTED 

REPETITIVE AVALANCHE DATA AT 100°C 
LOW GATE CHARGE 

HIGH CURRENT CAPABILITY 

LOGIC LEVEL COMPATIBLE INPUT 

175°C OPERATING TEMPERATURE 
APPLICATION ORIENTED 
CHARACTERIZATION 


ISOWATT220 


APPLICATIONS 

HIGH CURRENT, HIGH SPEED SWITCHING 
SOLENOID AND RELAY DRIVERS INTERNAL SCHEMATIC DIAGRAM 
REGULATORS ie 

DC-DC & DC-AC CONVERTERS 

MOTOR CONTROL, AUDIO AMPLIFIERS 
AUTOMOTIVE ENVIRONMENT (INJECTION, 
ABS, AIR-BAG, LAMPDRIVERS, Etc.) a) 


ABSOLUTE MAXIMUM RATINGS 


STP32N05L STP32NO05LFI 


Drain-source Voltage (Ves = 0) 
Drain- gate Voltage (Res = 20 kQ) 
to [Drain Current (continuous) atTo=25°° (| eS 
/—-4lpe | Drain Current (continuous) at Tc = 100 °C 

[erating Factor SSSCS*~“~—CS*~“‘“ SC*dSC‘éRTC*d 
Wiso insulation Withstand Voltage (00) === =SSCSC*dYS~SCSCtSC*«dSC CS 


(e) Pulse width limited by safe operating area 
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THERMAL DATA 


Rthj-amb | Thermal Resistance Junction-ambient Max °C/W 
Rthe-sink | hermal Resistance Case-sink Typ 
Ty Maximum Lead Temperature For Soldering Purpose 


AVALANCHE CHARACTERISTICS 
IAR Avalanche Current, Repetitive or Not-Repetitive 32 
(pulse width limited by T, max, 6 < 1%) 
Eas Single Pulse Avalanche Energy 200 mu 
(starting T, = 25 °C, Ip = lar, Vop = 25 V) 
Ear Repetitive Avalanche Energy 50 md 
(pulse width limited by T, max, 5 < 1%) 
IA Avalanche Current, Repetitive or Not-Repetitive 22 
(Tc = 100 °C, pulse width limited by T, max, 5 < 1%) 


ELECTRICAL CHARACTERISTICS (Tcase = 25 °C unless otherwise specified) 
OFF 


[Symbol [Parameter | Test Conditions | Min. | Typ. | Max. | Unit 


Viprypss_ |Drain-source Ip=250 uA Ves=0 50 V 
Breakdown Voltage 
loss Zero Gate Voltage Vps = Max Rating 250 LA 
Drain Current (Ves = 0) |Vps = Max Rating x 0.8 T.= 125°C 1000 uA 
lass Gate-body Leakage Ves=t15V + 100 nA 
Current (Vps = 0) 


2 


Ros(on) |Static Drain-source On |Vas=5 V Ip=16A 0.045 | 0.055 Q 
Resistance Ves=5 V Ip=16A Te = 100°C 0.11 Q 
Ip(on) + |On State Drain Current |Vos > Ip(on) X Rosyon)max 32 
Ves=10V 


(*) Forward Vos > Ip(on) X Rosion)max Ip =16A 
Transconductance 


Input Capacitance 
Output Capacitance 
Reverse Transfer 

Capacitance 


Pan. [Tye 
g 980 | 1300 | pF 


Vos=25V f=1MHz Ves=0 


320 | 450 | pF 
80 | 110 | pF 
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ELECTRICAL CHARACTERISTICS (continued) 
SWITCHING ON 


Turn-on Time Vop=25V Ip=i16A 

Rise Time Re = 502 Ves=5V 
(see test circuit, figure 3) 

Turn-on Current Slope |Vpp=40V_ Ip=32A 
Re = 509 Ves =5V 
(see test circuit, figure 5) 


Total Gate Charge Vpop=40V Ip=32A Ves=5V 


Gate-Source Charge 
Gate-Drain Charge 


Test Conditions 


Off-voltage Rise Time |Vpp=40V Ip=32A 
Fall Time Re=500Q2 Ves=5V 
Cross-over Time (see test circuit, figure 5) 


SOURCE DRAIN DIODE 


Symbol Test Conditions 


Isp Source-drain Current 
Ispm(e) |Source-drain Current 
(pulsed) 
Forward On Voltage Isp = 32 A Vese= 


Reverse Recovery Isp = 32 A di/dt = 100 A/us 
Time Vpop=25V T,= 150°C 
Reverse Recovery (see test circuit, figure 5) 
Charge 

Reverse Recovery 

Current 


(«) Pulsed’ Pulse duration = 300 us, duty cycle 15 % 
(e) Pulse width limited by safe operating area 


Safe Operating Areas For TO-220 Safe Operating Areas For ISOWATT220 
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Thermal Impedance For TO-220 
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Static Drain-source On Resistance 
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Turn-on Current Slope 
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Fig. 1: Unclamped Inductive Load Test Circuits Fig. 2: Unclamped Inductive Waveforms 
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Fig. 3: Switching Times Test Circuits For Fig. 4: Gate Charge Test Circuit 
Resistive Load 
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Fig. 5: Test Circuit For Inductive Load Switching 
And Diode Reverse Recovery Time 
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N - CHANNEL ENHANCEMENT MODE 
POWER MOS TRANSISTOR 


| TYPE | Voss_| Rosen | lo 
STP32NO6LFI 60 V < 0.055 Q 19A 
TYPICAL Rog(on) = 0.045 Q 

AVALANCHE RUGGED TECHNOLOGY 

100% AVALANCHE TESTED 

REPETITIVE AVALANCHE DATA AT 100°C 
LOW GATE CHARGE 

HIGH CURRENT CAPABILITY 

LOGIC LEVEL COMPATIBLE INPUT 

175°C OPERATING TEMPERATURE 


APPLICATION ORIENTED 
CHARACTERIZATION 


ISOWATT220 


APPLICATIONS 

HIGH CURRENT, HIGH SPEED SWITCHING 
SOLENOID AND RELAY DRIVERS INTERNAL SCHEMATIC DIAGRAM 
REGULATORS shes 

DC-DC & DC-AC CONVERTERS 

MOTOR CONTROL, AUDIO AMPLIFIERS 
AUTOMOTIVE ENVIRONMENT (INJECTION, 
ABS, AIR-BAG, LAMPDRIVERS, Etc.) 


ABSOLUTE MAXIMUM RATINGS 


Drain- gate Voltage (Res = 20 kQ) ea 

Ves 
| lp | Drain Current (continuous) at Tc = 25 °C 
| Ip | Drain Current (continuous) at T. = 100 °C 


STP32N06L STP32NO6LFI 


P|erating Factor SSSC*~<—~‘“SC“‘KSC*d;SC*é RT C*|SWP 
Insulation Withstand Voltage (DC) i. ees 2000 
Storage Temperature -65 to 175 


(e) Pulse width limited by safe operating area 
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THERMAL DATA 


Thermal Resistance Junction-case 


Rth)-amb | Thermal Resistance Junction-ambient Max 
Rthe-sink | Thermal Resistance Case-sink Typ 
TI Maximum Lead Temperature For Soldering Purpose 


AVALANCHE CHARACTERISTICS 


a ae Current, Repetitive or Not-Repetitive 
E Single Pulse Avalanche Energy 180 
(starting T, = 25 °C, Ip = lar, Vop = 25 V) 
22 


lAR A 
(pulse width limited by T, max, 6 < 1%) 

AS mJ 

AR Repetitive Avalanche Energy mJ 

IAR A 


(pulse width limited by T, max, 6 < 1%) cal 
Avalanche Current, Repetitive or Not-Repetitive 
(Tc = 100 °C, pulse width limited by T, max, 6 < 1%) 


ELECTRICAL CHARACTERISTICS (Tcase = 25 °C unless otherwise specified) 


OFF 
Symbol Test Conditions 
Viprypss |Drain-source Ipb= 250 nA Ves=0 
Breakdown Voltage 
loss Zero Gate Voltage Vps = Max Rating 
Drain Current (Vas = 0) |Vps = Max Rating x 0.8 Te = 125°C 
lass Gate-body Leakage Ves=+t15V + 100 nA 
Current (Vps = 0) 
ON (*) 


Symbot [Parameter | Test Conditions | Min. | Typ. | Max. | Unit 


Rpsion) |Static Drain-source On |Veas=5 V Ip=16A 0.045 | 0.055 Q 

Resistance Ves=5 V Ip=16A Te = 100°C 0.11 Q 

ID(on) On State Drain Current |Vps > ID(on) X Ros(on)max 32 A 
Ves=10V 


DYNAMIC 
[Symbot | Parameter | Test Conditions| Min. | Typ. | Max. | Unit_ 


Ofs (*) Forward Vos > ID(on) X Rps(on)max IDb=16A 10 22 
Transconductance 


S 
Ciss Input Capacitance Vos=25V f=1MHz Ves=0 980 1300 DF 
Output Capacitance 320 450 pF 


Reverse Transfer 
Capacitance 
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ELECTRICAL CHARACTERISTICS (continued) 
SWITCHING ON 


[Symbat [Parameter | ‘Test Conditions| min. | Typ. | Wax. | Unit_ 


Turn-on Time Vpp=25V Ip=16A 60 90 ns 
430 630 ns 


Rise Time Re = 509 Ves=5V 
(see test circuit, figure 3) 
Vop=40V Ip=32A 

Re = 509 Ves=5V 
(see test circuit, figure 5) 


Vpop=40V Ip=32A Ves=5V 


Turn-on Current Slope 


Total Gate Charge 
Gate-Source Charge 
Gate-Drain Charge 


SWITCHING OFF 


Off-voltage Rise Time |Vpp=40V_ Ip=32A 130 ns 


Fall Time Re=509Q Ves=5V ve 200 ns 
Cross-over Time (see test circuit, figure 5) 250 350 ns 


SOURCE DRAIN DIODE 


Parameter Test Conditions 


Source-drain Current 
Source-drain Current 
(pulsed) 


Forward On Voltage Isp = 32 A Ves=0 


Reverse Recovery Isp = 32 A di/dt = 100 A/us 
Time Vpp=25V T,=150°C 
Reverse Recovery (see test circuit, figure 5) 
Charge 
Reverse Recovery 
Current 
+) Pulsed. Pulse duration = 300 us, duty cycle 15% 
(e) Pulse width limited by safe operating area 
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Fig. 1: Unclamped Inductive Load Test Circuits Fig. 2: Unclamped Inductive Waveforms 
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Fig. 3: Switching Times Test Circuits For Fig. 4: Gate Charge Test Circuit 
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STP33N10 
MICROELECTROMICS STP33N10FI 


N - CHANNEL ENHANCEMENT MODE 
POWER MOS TRANSISTOR 


TYPE | Voss | Roston) | Io 
STP33N10FI 100V | <0.062 18 A 
TYPICAL Rog(on) = 0.045 © 

AVALANCHE RUGGED TECHNOLOGY 

100% AVALANCHE TESTED 

REPETITIVE AVALANCHE DATA AT 100°C 
LOW GATE CHARGE 

HIGH CURRENT CAPABILITY 

175°C OPERATING TEMPERATURE 


APPLICATION ORIENTED 
CHARACTERIZATION 


ISOWATT220 


APPLICATIONS 

HIGH CURRENT, HIGH SPEED SWITCHING 
SOLENOID AND RELAY DRIVERS 
REGULATORS INTERNAL SCHEMATIC DIAGRAM 
DC-DC & DC-AC CONVERTERS 0 (2) 

MOTOR CONTROL, AUDIO AMPLIFIERS 7 
AUTOMOTIVE ENVIRONMENT (INJECTION, 
ABS, AIR-BAG, LAMPDRIVERS, Etc.) 


ABSOLUTE MAXIMUM RATINGS 


Parameter Value 
STP33N10 STP33N10FI 


Drain-source Voltage (Vas = 0) 100 


Drain- gate Voltage (Res = 20 kQ) 100 
220 


132 


Total Dissipation at Tc = 25 °C 150 45 
Vso [insulation Withstand Voltage (0G) S| ~*~ 
Max. Operating Junction Temperature 


(e) Pulse width limited by safe operating area 
July 1993 1/7 
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THERMAL DATA 


Rthy-amb | Thermal Resistance Junction-ambient Max 
Rthe-sink | Thermal Resistance Case-sink Typ 
Maximum Lead Temperature For Soldering Purpose 


AVALANCHE CHARACTERISTICS 
IAR Avalanche Current, Repetitive or Not-Repetitive 33 A 
(pulse width limited by T, max, 6 < 1%) 
Eas Single Pulse Avalanche Energy 240 md 
(starting T, = 25 °C, Ip = lar, Vop = 25 V) 


Repetitive Avalanche Energy 
(pulse width limited by T, max, 6 < 1%) 


Avalanche Current, Repetitive or Not-Repetitive 
(Tc = 100 °C, pulse width limited by T, max, 5 < 1%) 


ELECTRICAL CHARACTERISTICS (Tcase = 25 °C unless otherwise specified) 


OFF 
Symbol Test Conditions 
Viprypss_ |Drain-source Ipb=250uA Ves=0 
Breakdown Voltage 
loss Zero Gate Voltage Vos = Max Rating 
Drain Current (Vas = 0) | Vps = Max Rating x 0.8 Tp = 125°C 
lass Gate-body Leakage Ves=+20V 
Current (Vps = 0) 


Gate Threshold Voltage|Vpos= Ves Ip= 250 uA | 2 | 29 | 
n) 


Rps(on) |Static Drain-source On |Ves=10V Inb=17A 
Resistance Ves=10V Ipb=17A Tc. = 100°C 
eee State Drain Current |Vps > Ip(on) X Ros(on)max 


DYNAMIC 


Ots (*) |Forward Vos > Ipion) X Ros(on)max Ip=17A 10 18 
Transconductance 


Ciss Input Capacitance Vos=25V f=1MHz Ves=0 1600 
Coss Output Capacitance 
Criss Reverse Transfer 

Capacitance 


ON (+) 
( 
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ELECTRICAL CHARACTERISTICS (continued) 
SWITCHING ON 


Symbat [Parameter | ‘Test Conditions| in. | Typ. | Wax. | Unit_ 


td(on) Turn-on Time Vop= 50 V IDD=5A 95 80 ns 
Rise Time Re = 502 Ves =10V 110 160 ns 
ae ~ 


(see test circuit, figure 3) 

Vop=80V Ip=33A 
a 
26 


Turn-on Current Slope 
Re = 502 Ves =10V 
(see test circuit, figure 5) 


Vpp=80V Ip=33A Ves=10V 


Total Gate Charge 
Gate-Source Charge 
Gate-Drain Charge 


Test Conditions 


Off-voltage Rise Time |Vpp=80V Ip=33A 110 160 
Fall Time Re=502 Ves =10V 85 120 
Cross-over Time (see test circuit, figure 5) 200 290 


Symbol Parameter Test Conditions 
Isp Source-drain Current 
Isom(¢) |Source-drain Current 


(pulsed) 


Forward On Voltage Isp = 33 A Veas=0 


Isp = 33 A di/dt = 100 A/us 


Reverse Recovery 


Time Vop = 50 V Ges t50°C 
Qrr Reverse Recovery (see test circuit, figure 5) 
Charge 
IRRM Reverse Recovery 
Current 


(~) Pulsed: Pulse duration = 300 us, duty cycle 15% 
(¢) Pulse width limited by safe operating area 
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Thermal Impedeance For TO-220 
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Turn-on Current Slope 
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Fig. 1: Unclamped Inductive Load Test Circuits Fig. 2: Unclamped Inductive Waveforms 
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Fig. 3: Switching Times Test Circuits For Fig. 4: Gate Charge Test Circuit 
Resistive Load 
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Fig. 5: Test Circuit For Inductive Load Switching 
And Diode Reverse Recovery Time 
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fy, SGS-THOMSON = =—S__STP36NO5L 
SF MICROELECTRONICS STP36NO5LFI 


N - CHANNEL ENHANCEMENT MODE 
POWER MOS TRANSISTOR 


TYPE | Voss__| Rosin | to 
STP36NO5LFI 50 V < 0.04 Q 21A 
TYPICAL Rogcon) = 0.033 2 

AVALANCHE RUGGED TECHNOLOGY 

100% AVALANCHE TESTED 

REPETITIVE AVALANCHE DATA AT 100°C 
LOW GATE CHARGE 

HIGH CURRENT CAPABILITY 

LOGIC LEVEL COMPATIBLE INPUT 

175°C OPERATING TEMPERATURE 


APPLICATION ORIENTED 
CHARACTERIZATION 


ISOWATT220 


APPLICATIONS 

HIGH CURRENT, HIGH SPEED SWITCHING 
SOLENOID AND RELAY DRIVERS INTERNAL SCHEMATIC DIAGRAM 
REGULATORS oes 

DC-DC & DC-AC CONVERTERS 

MOTOR CONTROL, AUDIO AMPLIFIERS 
AUTOMOTIVE ENVIRONMENT (INJECTION, 
ABS, AIR-BAG, LAMPDRIVERS, Etc.) 


ABSOLUTE MAXIMUM RATINGS 


Symbol Parameter 
STP36N05L STP36NO5LFI 


Drain-source Voltage (Ves = 0) 50 


Value 


z 
to [orain current (continuous) atTe=25°C | gid 
[fe |Orain Current (continuous) atTe= 100° | a5 


Ves 


(*) 


e) Pulse width limited by safe operating area 
July 1993 1/7 
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THERMAL DATA 


Rth)-amb | Thermal Resistance Junction-ambient Max °C/W 
Rthe-sink | }hermal Resistance Case-sink Typ 
T Maximum Lead Temperature For Soldering Purpose 


AVALANCHE CHARACTERISTICS 


R Avalanche Current, Repetitive or Not-Repetitive 
(pulse width limited by T, max, 6 < 1%) 
S 


3 
Ea Single Pulse Avalanche Energy 240 
(starting T, = 25 °C, Ip = lar, Vop = 25 V) 
a 
) 


R Repetitive Avalanche Energy 
(pulse width limited by T, max, 6 < 1%) 


lAR Avalanche Current, Repetitive or Not-Repetitive 
(Tc = 100 °C, pulse width limited by T; max, 5 < 1% 


| Unit | 
A 
mu 
mJ 
A 


ELECTRICAL CHARACTERISTICS (Tcase = 25 °C unless otherwise specified) 
OFF 


Vipryoss |Drain-source In=250uA Ves=0 50 
Breakdown Voltage 
loss Zero Gate Voltage Vos = Max Rating 250 LWA 
Drain Current (Ves = 0) |Vps = Max Rating x 0.8 Te =125°C 1000 uA 
less Gate-body Leakage Vé6és 3 15:V 
Current (Vps = 0) 
ON (*) 


Gate Threshold Voltage |Vos= Ves Ip = 250 pA 


Ros(on) |Static Drain-source On |Vas=5 V Ip=18A 
Resistance Ves=5 V Ip=18A Te = 100°C 
ID(on) On State Drain Current |Vps > Ip(on) X Roson)max 36 
Ves=10V 
DYNAMIC 


Ofs (*) Forward Vos > Ip(on) X Ros(on)max Ip=18A 12 24 S 
Transconductance 


Ciss Input Capacitance Vos=25V f=1MHz Ves=0 1350 | 1800 pF 
Coss Output Capacitance 450 600 pF 


Crss Reverse Transfer 130 200 pF 
Capacitance 
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ELECTRICAL CHARACTERISTICS (continued) 
SWITCHING ON 


[Symbat [Parameter | ‘Test Gonaitions | win. | Typ. | Wax. | Unit 


90 130 ns 
550 800 ns 


Turn-on Time 
Rise Time 


Vop=25V I 
Re =509 
(see test circu 
Vpop=40V_ 1 
Re = 509 
(see test circu 


Vpop = 40 V 


Turn-on Current Slope 


Total Gate Charge 
Gate-Source Charge 
Gate-Drain Charge 


SWITCHING OFF 


Off-voltage Rise Time 
Fall Time 
Cross-over Time 


Vpp=40V 1 


(see test Circu 


STP36NO05L/FI 


p=18A 
Ves=5V 
It, figure 3) 
p=36A 
Ves=5V 
it, figure 5) 


IDDpb=36A Ves=5V 


Test Conditions 


p=s36A 


Re=502 Ves=5V 


it, figure 5) 310 450 


SOURCE DRAIN DIODE 


Source-drain Current 
Source-drain Current 
(pulsed) 


Isp 
Ispm(e) 


Reverse Recovery 
Time 

Reverse Recovery 
Charge 

Reverse Recovery 
Current 


(-) Pulsed Pulse duration = 300 us, duty cycle 15% 
(e) Pulse width limited by safe operating area 


Isp = 386A 
Vop = 30 V 
(see test circu 
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Fig. 1: Unclamped Inductive Load Test Circuits Fig. 2: Unclamped Inductive Waveforms 
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Fig. 3: Switching Times Test Circuits For Fig. 4: Gate Charge Test Circuit 
Resistive Load 
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Fig. 5: Test Circuit For Inductive Load Switching 
And Diode Reverse Recovery Time 
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fy, SGS-THOMSON STP36N06 
SF WCROELECTRONICS STP36NO06FI 


N - CHANNEL ENHANCEMENT MODE 
POWER MOS TRANSISTOR 


[ave [Voss | Rosey [te 
STP36NO6FI 60 V < 0.04 221A 
TYPICAL Rps(on) = 0.03 Q 

AVALANCHE RUGGED TECHNOLOGY 

100% AVALANCHE TESTED 

REPETITIVE AVALANCHE DATA AT 100°C 
LOW GATE CHARGE 

HIGH CURRENT CAPABILITY 

175°C OPERATING TEMPERATURE 


APPLICATION ORIENTED 
CHARACTERIZATION 


ISOWATT220 


APPLICATIONS 

HIGH CURRENT, HIGH SPEED SWITCHING 
SOLENOID AND RELAY DRIVERS 
REGULATORS INTERNAL SCHEMATIC DIAGRAM 
DC-DC & DC-AC CONVERTERS oe} 

MOTOR CONTROL, AUDIO AMPLIFIERS 
AUTOMOTIVE ENVIRONMENT (INJECTION, 
ABS, AIR-BAG, LAMPDRIVERS, Etc.) 


ABSOLUTE MAXIMUM RATINGS 


Value 


[—perating Factor SSS 


T, Max. Operating Junction Temperature 
(e) Pulse width limited by safe operating area 
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THERMAL DATA 


pr cecal To-220 | IsowaTT220 |__| 
|_Rn-case_|Thermal Resistance Junotion-case 


Fin, amb |Thermal Resistance Junction-ambient Max °C/W 
Rthe-sink | Thermal Resistance Case-sink Typ 
T Maximum Lead Temperature For Soldering Purpose 


AVALANCHE CHARACTERISTICS 


IAR Avalanche Current, Repetitive or Not-Repetitive 
(pulse width limited by T, max, 6 < 1%) 


Eas Single Pulse Avalanche Energy 
(starting Tj = 25 °C, Ip = lar, Vop = 25 V) 


Ear Repetitive Avalanche Energy 
(pulse width limited by T, max, 5 < 1%) 


Avalanche Current, Repetitive or Not-Repetitive 
(Tc = 100 °C, pulse width limited by Tj max, 5 < 1%) 


lAR 


ELECTRICAL CHARACTERISTICS (Tease = 25 °C unless otherwise specified) 
OFF 


Viprypss |Drain-source Ip=250uA Ves= V 
Breakdown Voltage 
Zero Gate Voltage Vos = Max Rating 
Drain Current (Ves = 0) |Vps = Max Rating x 0.8 Te = 125°C 
lass Gate-body 7 Ves=+20V + 100 
Current (Vps = 
ON (*) 


[symbot | Parameter TestGonditions | Win. | Typ. | Max | Unit_ 
[Yesmy [Sate Twestts otape|Yos=Ves_to=2500a | 2 [2 | |v 


Rps(on) |Static Drain-source On |Ves = 10V is =18A 0.03 | 0.04 
Resistance Ves=10V Ip=18A Te = 100°C 0.08 
ID(on) On State Drain Current |Vps > Ipion) X Roson)max A 
Ves=10V 


DYNAMIC 
[Syme [—Parneter [Test onaone Ton. [rs To. [vt 


Ots ( Forward Vos > ID(on) X Rpsvon) ymax IpD= =18A 16 
Transconductance 


Ciss Input Capacitance Vops=25V f=1MHz Ves=0 1130 | 1500 

Output Capacitance 480 650 i 
Reverse Transfer 140 200 pF 
Capacitance 
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ELECTRICAL CHARACTERISTICS (continued) 
SWITCHING ON 


Symbol Test Conditions 


td(on) Turn-on Time Vop=25V Ip=18A 
tr Rise Time Re = 509 Ves =10V 
(see test circuit, figure 3) 


(di/dt)on |Turn-on Current Slope |Vpp=40V Ip=36A 
ee Ves=10V 
(see test circuit, figure 5) 


Total Gate Charge Vpop=40V Ip=36A Ves=10V 
Gate-Source Charge 
Gate-Drain Charge 


SWITCHING OFF 


Symbol Test Conditions 


trvort) |Off-voltage Rise Time |Vpp=40V IpD=36A 


tt Fall Time Re=502 Ves=10V 
tc Cross-over Time (see test circuit, figure 5) 


SOURCE DRAIN DIODE 


Symbol |____Parameter | ere ee 


ae Source-drain Current 36 
Ispm(e Source-drain Current 144 ij 
moe 


Reverse poe Se Isp = 36 A_ di/dt = 100 A/us 
Time Vpp=30V T,=150°C 
Reverse Recovery (see test circuit, figure 5) 
Charge 

Reverse Recovery 
Current 


3 Pulsed: Pulse duration = 300 ps, duty cycle 1.5% 
(e) Pulse width limited by safe operating area 
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Thermal Impedance For TO-220 
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Static Drain-source On Resistance 
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Fig. 1: Unclamped Inductive Load Test Circuits Fig. 2: Unclamped Inductive Waveforms 
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Fig. 3: Switching Times Test Circuits For Fig. 4: Gate Charge Test Circuit 
Resistive Load 
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Fig. 5: Test Circuit For Inductive Load Switching 
And Diode Reverse Recovery Time 
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N - CHANNEL ENHANCEMENT MODE 
POWER MOS TRANSISTOR 


TYPE | Voss_| Rostom | to 
STP36NO05LFI 60 V < 0. 04 Q 21A 
TYPICAL Ros(on) = 0.033 Q 

AVALANCHE RUGGED TECHNOLOGY 

100% AVALANCHE TESTED 

REPETITIVE AVALANCHE DATA AT 100°C 
LOW GATE CHARGE 

HIGH CURRENT CAPABILITY 

LOGIC LEVEL COMPATIBLE INPUT 


175°C OPERATING TEMPERATURE 


APPLICATION ORIENTED Porgneee 


CHARACTERIZATION 
APPLICATIONS 
» HIGH CURRENT, HIGH SPEED SWITCHING 
» SOLENOID AND RELAY DRIVERS INTERNAL SCHEMATIC DIAGRAM 
« REGULATORS sa 
» DC-DC & DC-AC CONVERTERS 
» MOTOR CONTROL, AUDIO AMPLIFIERS 
» AUTOMOTIVE ENVIRONMENT (INJECTION, 
ABS, AIR-BAG, LAMPDRIVERS, Etc.) ae 
S (3) 
ABSOLUTE MAXIMUM RATINGS 
Symbol Parameter 


| Vos |Drain- -source Voltage (Ves = 


Drain- gate Voltage (Res = 20 a 


Yon 


Drain cal (continuous) at T, = 100 °C a ee 
ee a IC 
eo aiton wins voape BG) mow 
Tua [Storage Temperature ——SS*SC=<“t*é“‘*é‘*dS*“‘“‘C NO TBSSSCSSCSC~*dSC 
7, tax. Operating suncton Temperature =i SSSCS*~tBSSSCSC*~*~*‘d*‘C 


(e) Pulse width Tae by safe operating area 
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THERMAL DATA 


TO-220 ISOWATT220 
Rthj-case | Thermal Resistance Junction-case Max 


Rthyj-amb | Thermal Resistance Junction-ambient Max 
Rthe-sink | Thermal Resistance Case-sink Typ 
Maximum Lead Temperature For Soldering Purpose 


AVALANCHE CHARACTERISTICS 


lAR Avalanche Current, Repetitive or Not-Repetitive 36 
(pulse width limited by T, max, 6 < 1%) 

240 

25 


| Unit | 
A 


Eas Single Pulse Avalanche Energy 
(starting T, = 25 °C, Ip = lar, Vop = 25 V) 
Ear Repetitive Avalanche Energy 
(pulse width limited by T, max, 6 < 1%) 
Avalanche Current, Repetitive or Not-Repetitive 
(Tc = 100 °C, pulse width limited by T, max, 5 < 1%) 


OFF 


Parameter Test Conditions 
Viprypss_ |Drain-source Ip=250 uA Ves=0 
Breakdown Voltage 
loss Zero Gate Voltage Vps = Max Rating 
Drain Current (Vas = 0) |Vps = Max Rating x 0.8 Te = 125°C 
lass Gate-body Leakage Ves=ti15V + 100 nA 
Current (Vps = 0) 


ON (#) 


[Symbol | Parameter | Test Conditions | Min. | Typ. | Wax | Unit 


Rpos(on) |Static Drain-source On |Veas=5 V Ip=18A 0.033 | 0.04 Q 
Resistance Ves=5 V lp=18A_ Te = 100°C 0.08 Q 
Ip(on) + |On State Drain Current |Vps > Ibion) X Roson)max 36 
Ves=10V 


> 


DYNAMIC 


Symbol Parameter Test Conditions 


Typ. | Max. 
Qfs (*) |Forward Vos > Ipion) X Ros(onymax Ip =18A 12 24 
Transconductance 


Ciss Input Capacitance Vos=25V f=1MHz Ves=0 
Coss Output Capacitance 
Crss Reverse Transfer 

Capacitance 
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ELECTRICAL CHARACTERISTICS (continued) 
SWITCHING ON 


Test Conditions 


Turn-on Time Vpp=25V Ip=18A 
Rise Time Re = 50 Q Ves=5V 
(see test circuit, figure 3) 


Turn-on Current Slope |Vpp=40V Ip=36A 


Re = 500 Ves=5V 

(see test circuit, figure 5) 
Total Gate Charge Vop=40V Ipn=36A Ves=5V 
Gate-Source Charge 
Gate-Drain Charge 


SWITCHING OFF 


Symbol Test Conditions 


tr(vott) Off-voltage Rise Time |Vpp=40V Ip=36A 
tt Fall Time Rg=502 Ves=5V 
te Cross-over Time (see test circuit, figure 5) 


SOURCE DRAIN DIODE 


am Source-drain nc ee 36 
Ispm(@ Source-drain Current 144 
(pulsed) 


Vsp (*) |Forward On Voltage Isp = 386A Ves= ae 


Reverse Recovery Isp = 36 A _~— di/dt = 100 A/us 
Time Vop=30V T,=150°C 
Reverse Recovery (see test circuit, figure 5) 
Charge 

Reverse Recovery 

Current 


(+) Pulsed. Pulse duration = 300 us, duty cycle 1.5% 
(e) Pulse width limited by safe operating area 


Safe Operating Areas For TO-220 Safe Operating Areas For ISOWATT220 
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Thermal Impedance For TO-220 Thermal Impedance For ISOWATT220 
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Turn-on Current Slope 
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Fig. 1: Unclamped Inductive Load Test Circuits Fig. 2: Unclamped Inductive Waveforms 
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Fig. 3: Switching Times Test Circuits For Fig. 4: Gate Charge Test Circuit 
Resistive Load 
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Fig. 5: Test Circuit For Inductive Load Switching 
And Diode Reverse Recovery Time 
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SF WiCROELECTRONICS STP40NO5FI 


N - CHANNEL ENHANCEMENT MODE 
POWER MOS TRANSISTOR 


ae | Wow [he 1 
STP40NO5EFI 50V |<0.035Q2] 23A 
TYPICAL Rosoon) = 0.03 Q 

AVALANCHE RUGGED TECHNOLOGY 

100% AVALANCHE TESTED 

REPETITIVE AVALANCHE DATA AT 100°C 
LOW GATE CHARGE 

HIGH CURRENT CAPABILITY 

175°C OPERATING TEMPERATURE 


APPLICATION ORIENTED 
CHARACTERIZATION 


ISOWATT220 


APPLICATIONS 

HIGH CURRENT, HIGH SPEED SWITCHING 
SOLENOID AND RELAY DRIVERS 
REGULATORS INTERNAL SCHEMATIC DIAGRAM 
DC-DC & DC-AC CONVERTERS is 

MOTOR CONTROL, AUDIO AMPLIFIERS 
AUTOMOTIVE ENVIRONMENT (INJECTION, 
ABS, AIR-BAG, LAMPDRIVERS, Etc.) 


ABSOLUTE MAXIMUM RATINGS 


Symbol Parameter Value 
STP40N05 STP40NO5FI 


| Ip Drain Current (continuous) at Tc = 25 °C a ee eee ees 


40 23 

ip Jovan Curent continuous) atTe= 100° | a8 te 
Pe: [Total Dissipation at Te 28° Sita 
[—~—Joerating Factor SSS 
Insulation Withstand Voltage (DC) eS ee eee 


(e) Pulse width limited by safe operating area 
May 1993 1/7 
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THERMAL DATA 


Pins amb | Thermal Resistance Junction-ambient Max °C/W 
Rthe-sink |Thermal Resistance Case-sink Typ 
T Maximum Lead Temperature For Soldering Purpose 


AVALANCHE CHARACTERISTICS 
Sh 
Avalanche Current, Repetitive or Not-Repetitive 
(pulse width limited by T, max, 6 < 1%) 
Single Pulse Avalanche Energy 300 md 
(starting T, = 25 °C, Ip = lan, Von = 25 V) 
Repetitive Avalanche Energy 75 mJ 
(pulse width limited by Tj max, 6 < 1%) 
lAR Avalanche Current, Repetitive or Not-Repetitive 28 A 

(Tc = 100 °C, pulse width limited by T, max, 6 < 1%) 

ELECTRICAL CHARACTERISTICS (Tcase = 25 °C unless otherwise specified) 

OFF 


Vipryoss |Drain-source Inb=250nA Ves=0 
Breakdown Voltage 


lpss Zero Gate Voltage Vps = Max Rating 
Drain Current (Ves = 0) |Vps = Max Rating x 0.8 T.= 125°C 


lass Gate-body Leakage Ves=+20V 
Current (Vps = 0) 


[Symbor [Parameter [Test Conditions | win. | typ. | Max. | Unit_ 
T vesen [Gate Threshold Votage|Vos=Ves lo=250ua ——=S«dY | ee | 4 | 


Rosion) |Static Drain-source On |Vas=10V Ib=20A 0.03 | 0.035 
Resistance Veas=10V Ip=20A T,.= 100°C 0.07 
ID(on) On State Drain Current |Vps > Ip(on) X Ros(on)max 
Vas=10V 


DYNAMIC 
[sxmot | Paraneier [tet Sonatons Twn. Tne. Twos. [vet 


Cts ( Forward Vos > ID(on) X Rps(on)max Ip= = 20 A 16 
Transconductance 


Ciss Input Capacitance Vos=25V f=1MHz Ves=0 1130 | 1500 

Output Capacitance 480 650 ce 
Reverse Transfer 140 200 pF 
Capacitance 
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eRe) 
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ELECTRICAL CHARACTERISTICS (continued) 
SWITCHING ON 


a Turn-on Time Vpp=25V Ip=20A 
Rise Time Re = 509 Ves=10V 
(see test circuit, figure 3) 


(di/dt)on |Turn-on Current Slope |Vpp=40V Ip=40A 
ins Ves=i10V 
(see test circuit, figure 5) 


Total Gate Charge Vopo=40V Ip=40A Ves=10V 
Gate-Source Charge 
Gate-Drain Charge 


SWITCHING OFF 


trvott) |Off-voltage Rise Time |Vpp=40V Ipn=40A 110 160 ns 
tr Fall Time Re=50Q Ves=10V 110 160 ns 
te Cross-over Time (see test circuit, figure 5) 230 330 ns 


SOURCE DRAIN DIODE 


Symbol Test Conditions 


oe Source-drain Current 
Ispm(e Source-drain Current 
ecm te 


| Vso (*) [Forward On Voltage Isp = 40 A Ves=0 


Reverse Recovery Isp = 40 A di/dt = 100 A/us 
Time Vop=30V- T,= 150°C 
Reverse Recovery (see test circuit, figure 5) 
Charge 
Reverse Recovery 
Current 

(+) Pulsed: Pulse duration = 300 ps, duty cycle 1.5% 

(e) Pulse width limited by safe operating area 


Safe Operating Areas For TO-220 Safe Operating Areas For ISOWATT220 
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Thermal Impedance For TO-220 
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Fig. 1: Unclamped Inductive Load Test Circuits Fig. 2: Unclamped Inductive Waveforms 
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Fig. 3: Switching Times Test Circuits For Fig. 4: Gate Charge Test Circuit 
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MICROELECTRONICS STP40NO6FI 
N - CHANNEL ENHANCEMENT MODE 
POWER MOS TRANSISTOR 


| TYPE | Voss_| Rosin | to 
STP40NO6FI 60 V < 0.035 2 
TYPICAL Rps(on) = 0.03 Q 
AVALANCHE RUGGED TECHNOLOGY 
100% AVALANCHE TESTED 

REPETITIVE AVALANCHE DATA AT 100°C 
LOW GATE CHARGE 

HIGH CURRENT CAPABILITY 

175°C OPERATING TEMPERATURE 


APPLICATION ORIENTED 
CHARACTERIZATION 


ISOWATT220 


APPLICATIONS 

HIGH CURRENT, HIGH SPEED SWITCHING 
SOLENOID AND RELAY DRIVERS 
REGULATORS INTERNAL SCHEMATIC DIAGRAM 
DC-DC & DC-AC CONVERTERS as 

MOTOR CONTROL, AUDIO AMPLIFIERS 
AUTOMOTIVE ENVIRONMENT (INJECTION, 
ABS, AIR-BAG, LAMPDRIVERS, Etc.) 


G (1) 


ABSOLUTE MAXIMUM RATINGS 


STP40N06 STP40NO6FI 


Vos _[Drain-source Voltage (Ves=0) | SCidSC 
[Voor |Drain- gate Voltage (Ros =20KQ)—=~=S=~=Y=“‘(és™CO™™OCdSCOV 
to [Drain Current (continuous) at T2=25°C | 40ST 
to [Drain Current (continuous) atTe= 100°C |e | ted 
[Pier [Total Dissipation at T= 25° SCdTSSCSSC(“‘iaSCLCW 
p[oerating Factor SSSSCS*~<“~*~wCSC*‘“‘“ SSSC*SCSC*C‘étT_—C*di 
[Viso |ineulation WitstandVotage (0) «| SS «YS 
Max. Operating Junction Temperature 
(e) Pulse width limited by safe operating area 
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THERMAL DATA 


Rth)-amb | Thermal Resistance Junction-ambient Max 
Rthe-sink | Thermal Resistance Case-sink Typ 
Maximum Lead Temperature For Soldering Purpose 


AVALANCHE CHARACTERISTICS 


IAR Avalanche Current, Repetitive or Not-Repetitive 40 A 
(pulse width limited by Tj; max, 6 < 1%) 
Eas Single Pulse Avalanche Energy 300 mJ 
(starting Tj = 25 °C, Ip = lar, Voo = 25 V) 
Ear Repetitive Avalanche Energy 75 mJ 
(pulse width limited by T, max, 6 < 1%) 
Avalanche Current, Repetitive or Not-Repetitive 
(Tc = 100 °C, pulse width limited by Tj max, 6 < 1%) 


OFF 


Parameter Test Conditions 


VisrRypss |Drain-source Ip=250 HA Vaes=0 
Breakdown Voltage 


Ipss Zero Gate Voltage Vos = Max Rating 
Drain Current (Ves = 0) |Vps = Max Rating x 0.8 T.= 125°C 


lass Gate-body Leakage Ves=+20V 
Current (Vps = 0) 


ON (#) 


Gate Threshold Voltage|Vps= Ves Ip= 250 uA 


Rpsion) |Static Drain-source On |Vas=10V Ip=20A 
Resistance Ves=10V Ip=20A Te = 100°C 
ID(on) On State Drain Current |Vps > Ipion) X Ros(onymax 40 
Vas=10V 
DYNAMIC 


Qts (*) | Forward Vos > Ipion) X Ros(onymax Ip=20A] 13 16 
Transconductance 


Ciss Input Capacitance Vos=25V f=1MHz Ves=0 1130 | 1500 pF 
Coss Output Capacitance 480 650 pF 


Crss Reverse Transfer 140 200 pF 
Capacitance 
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ELECTRICAL CHARACTERISTICS (continued) 
SWITCHING ON 


Symbol Test Conditions 


td(on) Turn-on Time Vop=25V lp=20A 
tr Rise Time Re = 502 Ves =10V 
(see test circuit, figure 3) 


(di/dt)on |Turn-on Current Slope |Vpp=40V Ip=40A 
aa Ves =10V 
(see test circuit, figure 5) 


Total Gate Charge Vpp =40V Ip=40A Ves=10V 
Gate-Source Charge 
Gate-Drain Charge 


SWITCHING OFF 


trvort) |Off-voltage Rise Time |Vpp=40V Ip=40A 
ty Fall Time Re=500Q Ves=10V 
tc Cross-over Time (see test circuit, figure 5) 


SOURCE DRAIN DIODE 


Symbol Test Conditions 


ae Source-drain Current c 
Ispm(¢ Source-drain Current 160 
(pulsed) 
| Vgp (#) Forward On Voltage Isp=40A Ves=0 | =40A Ves= 


ter Reverse Recovery Isp = 40A di/dt = 100 A/us 
Time Vpp =30V T,= 150°C 
Reverse Recovery (see test circuit, figure 5) 
Charge 

Reverse Recovery 
Current 
(*) Pulsed: Pulse duration = 300 ps, duty cycle 1.5 % 
(e) Pulse width limited by safe operating area 


Safe Operating Areas For TO-220 Safe Operating Areas For ISOWATT220 
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Thermal Impedance For TO-220 
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Static Drain-source On Resistance 
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Turn-on Current Slope Turn-off Drain-source Voltage Slope 
di /dt GC28820 dv /dt GC LB8S0 
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Fig. 1: Unclamped Inductive Load Test Circuits Fig. 2: Unclamped Inductive Waveforms 
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Fig. 3: Switching Times Test Circuits For Fig. 4: Gate Charge Test Circuit 
Resistive Load 
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Fig. 5: Test Circuit For Inductive Load Switching 
And Diode Reverse Recovery Time 
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MICROELECTROMICS STP40N10FI 
N - CHANNEL ENHANCEMENT MODE 
POWER MOS TRANSISTOR 


TYPE | Voss_| Rosen | lo _| 
STP40N.10FI 100 V < 0.04 Q 22 A 
TYPICAL Rpsoon) = 0.035 Q 

AVALANCHE RUGGED TECHNOLOGY 

100% AVALANCHE TESTED 

REPETITIVE AVALANCHE DATA AT 100°C 
LOW GATE CHARGE 

HIGH CURRENT CAPABILITY 

175°C OPERATING TEMPERATURE 


APPLICATION ORIENTED 
CHARACTERIZATION 


TO-220 ISOWATT220 


APPLICATIONS 

HIGH CURRENT, HIGH SPEED SWITCHING 
SOLENOID AND RELAY DRIVERS 
REGULATORS INTERNAL SCHEMATIC DIAGRAM 
DC-DC & DC-AC CONVERTERS 

MOTOR CONTROL, AUDIO AMPLIFIERS 
AUTOMOTIVE ENVIRONMENT (INJECTION, 
ABS, AIR-BAG, LAMPDRIVERS, Etc.) 


ABSOLUTE MAXIMUM RATINGS 


STP40N10 STP40N10FI 


[to [Drain current (continuous) at T= 26° | #S=«YSCti“‘ SSC 
[to [orain Curent (continuous) at Te= 100°C | es «dS 


Drain Current (pulsed) 
[_[Derating Factor ——SSC~=“*“~*~*rCSC“‘;CSSC#*#dOW#~‘éS CWP | 
Max. Operating Junction Temperature 


(e) Pulse width limited by safe operating area 
July 1993 1/7 
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THERMAL DATA 


TO-220 ISOWATT220 
| Rihycase_ | Thermal Resistance Junction-case Max a a ae 


Rthj-amb | Thermal Resistance Junction-ambient Max 62.5 
Rthe-sink | hermal Resistance Case-sink Typ OFF 
Ti Maximum Lead Temperature For Soldering Purpose 300 


AVALANCHE CHARACTERISTICS 


Parameter Max Value 


Avalanche Current, Repetitive or Not-Repetitive 
(pulse width limited by T, max, 6 < 1%) 
Eas Single Pulse Avalanche Energy 


(starting T, = 25 °C, Ip = lar, Voo = 25 V) 
] 


Ear Repetitive Avalanche Energy 
(pulse width limited by T, max, 6 < 1%) 


Avalanche Current, Repetitive or Not-Repetitive 
(Tc = 100 °C, pulse width limited by T, max, 6 < 1%) 


ELECTRICAL CHARACTERISTICS (Tcase = 25 °C unless otherwise specified) 
OFF 


Symbol Parameter Test Conditions | Min. | : 
Vipryoss |Drain-source Ilpb=250 uA Ves=0 100 V 
Breakdown Voltage 
lpss Zero Gate Voltage Vos = Max Rating 250 uA 
Drain Current (Ves = 0) |Vps = Max Rating x 0.8 Te = 125°C 1000 LA 
lass Gate-body Leakage Ves=+20V 
Current (Vps = 0) 
ON (:*) 


Gate Threshold Voltage|Vps= Ves Ip= 250 nA 
Q 
Q. 


Rpsion) |Static Drain-source On |Ves=10V Ip=20A 
Resistance Ves=10V Ip=20A Te. = 100°C 
ID(on) On State Drain Current |Vps > Ip(on) X Ros(on)max 40 A 
Veas=10V 
DYNAMIC 


Qts (*) |Forward Vos > Ib(on) X Ros(on)max Ip=20A] 14 25 S 
Transconductance 


Ciss Input Capacitance Vos=25V f=1MHz Ves=0 2150 | 2800 pF 
Coss Output Capacitance 600 800 pF 


Crss Reverse Transfer 150 200 DF 
Capacitance 
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ELECTRICAL CHARACTERISTICS (continued) 
SWITCHING ON 


‘Symbol [Parameter [Test Gonatons [ns [Typ [ox [Unt 


Turn-on Time Vpop=80V Ip=20A 20 30 
130 190 


Rise Time Re = 4.7 Q Ves =10V 
(see test circuit, figure 3) 
Vpp=80V Ip=40A 

Re = 4.79 Ves =10V 
(see test circuit, figure 5) 


Vpp =80V Ip=40A Ves=10V 


Turn-on Current Slope 


Total Gate Charge 
Gate-Source Charge 
Gate-Drain Charge 


SWITCHING OFF 


trvort) |Off-voltage Rise Time |Vpp=80V Ip=40A 
tf Fall Time Rg =4.70Q Ves=10V 
te Cross-over Time (see test circuit, figure 5) 


io 
ie 200 


SOURCE DRAIN DIODE 


Symbol Test Conditions 


Isp Source-drain Current 
Ispm(e) |Source-drain Current 
(pulsed) 


Forward Forward On Voltage _| Forward On Voltage _| Isp =40 A Ves=0 


Reverse Recovery Isp = 40 A di/dt = 100 A/us 
Time Vpp =30V T,= 150°C 
Reverse Recovery (see test circuit, figure 5) 
Charge 
Reverse Recovery 
Current 
) Pulsed Pulse duration = 300 us, duty cycle 1.5 % 
(e) Pulse width limited by safe operating area 


Safe Operating Areas For TO-220 Safe Operating Areas For ISOWATT220 
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Thermal Impedeance For TO-220 
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Static Drain-source On Resistance 
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Turn-on Current Slope 
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Fig. 1: Unclamped Inductive Load Test Circuits Fig. 2: Unclamped Inductive Waveforms 
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Fig. 3: Switching Times Test Circuits For Fig. 4: Gate Charge Test Circuit 
Resistive Load 
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Fig. 5: Test Circuit For Inductive Load Switching 
And Diode Reverse Recovery Time 
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({, SGS-‘THOMSON = =—S__STP50NO5L 
7 WicROELECTROMICS STP50NO5LFI 


N - CHANNEL ENHANCEMENT MODE 


LOW THRESHOLD POWER MOS TRANSISTOR 
Cae. 
TYPICAL Rosvon) = 0.024 Q 


AVALANCHE RUGGED TECHNOLOGY 
100% AVALANCHE TESTED 

REPETITIVE AVALANCHE DATA AT 100°C 
LOW GATE CHARGE 

HIGH CURRENT CAPABILITY 

LOGIC LEVEL COMPATIBLE INPUT 

175°C OPERATING TEMPERATURE 
APPLICATION ORIENTED 
CHARACTERIZATION 


[ave [Voss | Rosin 


TO-220 ISOWATT220 


APPLICATIONS 

HIGH CURRENT, HIGH SPEED SWITCHING 
SOLENOID AND RELAY DRIVERS INTERNAL SCHEMATIC DIAGRAM 
REGULATORS 0 (2) 

DC-DC & DC-AC CONVERTERS 

MOTOR CONTROL, AUDIO AMPLIFIERS 
AUTOMOTIVE ENVIRONMENT (INJECTION, 
ABS, AIR-BAG, LAMPDRIVERS, Etc.) 


ABSOLUTE MAXIMUM RATINGS 


Parameter Value 
STP50N05L STP50NO5LFI 


[fo [brain current (continuous) at Te= 25% «| soS«dSCs~tia SCC 
[to |orain’ Curent (continuous) atTs= 100° [5 SCiSCCtSC 


Insulation Withstand Voltage (DC) Lo 2000 
Storage Temperature -65 to 175 


; Max. Operating Junction Temperature 175 


(e) Pulse width limited by safe operating area 
July 1993 1/7 
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THERMAL DATA 


Rth)-amb |Thermal Resistance Junction-ambient Max 62.5 °C/W 
Rthe-sink | Thermal Resistance Case-sink Typ 0.5 °C/W 
T Maximum Lead Temperature For Soldering Purpose 300 °C 


AVALANCHE CHARACTERISTICS 
IAR Avalanche Current, Repetitive or Not-Repetitive 50 A 
(pulse width limited by T; max, 6 < 1%) 
Eas Single Pulse Avalanche Energy 400 mJ 
(starting T, = 25 °C, Ip = lar, Vop = 25 V) 
Ear Repetitive Avalanche Energy 100 mJ 
(pulse width limited by T, max, 6 < 1%) 
Avalanche Current, Repetitive or Not-Repetitive 
(T. = 100 °C, pulse width limited by T, max, 5 < 1%) 


lAR 


ELECTRICAL CHARACTERISTICS (Tease = 25 °C unless otherwise specified) 
OFF 


Viprypss_ |Drain-source Ip=250 nA Ves=0 50 V 
Breakdown Voltage 
loss Zero Gate Voltage Vps = Max Rating 250 LA 
Drain Current (Ves = 0) |Vps = Max Rating x 0.8 Te = 125°C 1000 vA 
lass Gate-body Leakage Ves=+t15V 
Current (Vps = 0) 
ON (:*) 


| Vesithy [Gate Threshold Voltage |Vps = Ves _ Ip = 250 nA 


Rposion) |Static Drain-source On |Ves=5V Ip=25A 0.024 | 0.028 
Resistance Ves=5V |In=25A_ T. = 100°C 
ID(on) On State Drain Current | Vps > Ip(on) X Ros(on)max 50 
Ves=10V 


DYNAMIC 


Gis (*) |Forward Vos > !p(on) X Ros(onymax Ip=25A 17 31 
Transconductance 


Ciss Input Capacitance Vops=25V f=1MHz Ves=0 2000 | 2600 pF 
Coss Output Capacitance 660 900 pF 


Crss Reverse Transfer 160 220 pF 
Capacitance 
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ELECTRICAL CHARACTERISTICS (continued) 
SWITCHING ON 


Symbol Test Conditions 


ta(on) Turn-on Time Vop=25 V Ip=25A 
tr Rise Time Re = 509 Ves=5V 
(see test circuit, figure 3) 


(di/dt)on |Turn-on Current Slope |Vpp = 40 V IDb=50A 
Rg = 509 Ves=5V 
(see test circuit, figure 5) 


Total Gate Charge Vpp=80V Ip=50A Ves=5V 
Gate-Source Charge 
Gate-Drain Charge 


Test Conditions 


Off-voltage Rise Time |Vpp=40V Ip=50A 145 210 
Fall Time Re = 502 Ves =5V 215 310 
Cross-over Time (see test circuit, figure 5) 380 550 


Source-drain Current 
Source-drain Current 
Forward On Voltage Isp = 50A Ves=0 


Reverse Recovery Isp = 50A di/dt = 100 A/us 
Time Vpp = 30V_ T,= 150 °C 
Reverse Recovery (see test circuit, figure 5) 
Charge 
Reverse Recovery 
Current 

(+) Pulsed Pulse duration = 300 us, duty cycle 1.5% 

(e) Pulse width limited by safe operating area 
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Fig. 1: Unclamped Inductive Load Test Circuits 
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Fig. 3: Switching Times Test Circuits For 
Resistive Load 
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Fig. 5: Test Circuit For Inductive Load Switching 
And Diode Reverse Recovery Time 
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Fig. 2: Unclamped Inductive Waveforms 
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MICROELECTRONICS STP5ONOGFI 
N - CHANNEL ENHANCEMENT MODE 
POWER MOS TRANSISTOR 
TYPE | Voss | Rosiom | to. 


STPSONO6FI 60 V < 0.028 Q 27 A 
TYPICAL Rogoon) = 0.022 Q 

AVALANCHE RUGGED TECHNOLOGY 

100% AVALANCHE TESTED 

REPETITIVE AVALANCHE DATA AT 100°C 
LOW GATE CHARGE 

HIGH CURRENT CAPABILITY 

175°C OPERATING TEMPERATURE 
APPLICATION ORIENTED 

CHARACTERIZATION mpegs meen neee 


APPLICATIONS 
HIGH CURRENT, HIGH SPEED SWITCHING 


MOTOR CONTROL, AUDIO AMPLIFIERS 
AUTOMOTIVE ENVIRONMENT (INJECTION, 
ABS, AIR-BAG, LAMPDRIVERS, Etc.) 


» SOLENOID AND RELAY DRIVERS 

« REGULATORS INTERNAL SCHEMATIC DIAGRAM 
» DC-DC & DC-AC CONVERTERS es 

a 


ABSOLUTE MAXIMUM RATINGS 


Drain-source Voltage (Vas = 0) 
Drain- gate Voltage (Res = 20 kQ) 


Drain Current (continuous) at Tc = 100 °C 
Drain Current (pulsed) 200 
| Prot | Total Dissipation at Tc = 25 °C 


Insulation Withstand Voltage (DC) Lt 2000 
Storage Temperature -65 to 175 


(e) Pulse width limited by safe operating area 
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THERMAL DATA 


TRiyesse [Thermal Resistance Junction-case Max 
Rth)-amb | Thermal Resistance Junction-ambient Max 62.5 °C/W 


Thermal Resistance Case-sink Typ 
Maximum Lead Temperature For Soldering Purpose 


Rthe-sink 


AVALANCHE CHARACTERISTICS 


IAR Avalanche Current, Repetitive or Not-Repetitive 
(pulse width limited by T, max, 5 < 1%) 


Eas Single Pulse Avalanche Energy 
(starting T, = 25 °C, Ip = lar, Vop = 25 V) 


Ear Repetitive Avalanche Energy 
(pulse width limited by T, max, 6 < 1%) 


lAR Avalanche Current, Repetitive or Not-Repetitive 
(Tc = 100 °C, pulse width limited by T, max, 6 < 1%) 


ELECTRICAL CHARACTERISTICS (Tcase = 25 °C unless otherwise specified) 
OFF 


Viprypss_ |Drain-source Ipb=250 nA Ves=0 
Breakdown Voltage 
loss Zero Gate Voltage Vos = Max Rating 
Drain Current (Ves = 0) |Vps = Max Rating x 0.8 Tce = 125°C 


lass Gate-body Leakage Ves=+20V 
Current (Vps = 0) 


ON (*) 


H+ | 
On 
© 
oO ©? 
=e 
> > 


Rpsion) |Static Drain-source On |Vas=10V Ip=25A 
Resistance Ves=10V |Ip=25A Te = 100°C 
ID(on) On State Drain Current |Vps > Ip(on) X Ros(on)max 
Ves = 10 
DYNAMIC 


Gis (*) Forward Vos > !D(on) X Ros(on)max ID=25A 17 22 
Transconductance 


Ciss Input Capacitance Vps=25V f=1MHz Ves=0 1700 | 2200 pF 
Coss Output Capacitance 630 850 pF 


Crss Reverse Transfer 200 260 pF 
Capacitance 
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ELECTRICAL CHARACTERISTICS (continued) 
SWITCHING ON 


mt (on) Turn-on Time Vop=25V Ip=25A 
Rise Time ite Ves = 10V 
(see test circuit, figure 3) 


(di/dt)on |Turn-on Current Slope |Vpp=40V Ip=50A 
Re =4.7Q Ves =10V 
(see test circuit, figure 5) 


Total Gate Charge Vop=40V Ip=50A Ves=10V 
Gate-Source Charge 
Gate-Drain Charge 


SWITCHING OFF 


Symbol Test Conditions 


trivott) |Off-voltage Rise Time |Vpp=40V Ip=50A 
ty Fall Time Re = 4.79 Ves =10V 
tc Cross-over Time (see test circuit, figure 5) 


SOURCE DRAIN DIODE 


Symbol | ‘Test Conditions Conditions | Unit | 


7 Source-drain Current a 
Ispm(e Source-drain Current 200 
(pulsed) 
| Vso (*) | Forward On Voltage Iso=50A Ves=0 | =50A Ves= 


Reverse Recovery Iso = 50A_ di/dt = 100 A/us 
Time Vpop =30V_ T,=150 °C 
Reverse Recovery (see test circuit, figure 5) 
Charge 

Reverse Recovery 
Current 
(:) Pulsed: Pulse duration = 300 us, duty cycle 1.5% 
(e) Pulse width limited by safe operating area 


Safe Operating Areas For TO-220 Safe Operating Areas For ISOWATT220 
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Fig. 1: Unclamped Inductive Load Test Circuits Fig. 2: Unclamped Inductive Waveforms 
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Fig. 3: Switching Times Test Circuits For Fig. 4: Gate Charge Test Circuit 
Resistive Load 
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Fig. 5: Test Circuit For Inductive Load Switching 
And Diode Reverse Recovery Time 
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N - CHANNEL ENHANCEMENT MODE 


LOW THRESHOLD POWER MOS TRANSISTOR 
| 
[Stesoste | sv [Saas 
TYPICAL Roscon) = 0.024 Q 


AVALANCHE RUGGED TECHNOLOGY 
100% AVALANCHE TESTED 

REPETITIVE AVALANCHE DATA AT 100°C 
LOW GATE CHARGE 

HIGH CURRENT CAPABILITY 

LOGIC LEVEL COMPATIBLE INPUT 

175°C OPERATING TEMPERATURE 
APPLICATION ORIENTED 
CHARACTERIZATION 


[Fre [Woes | Rosen 


ISOWATT220 


APPLICATIONS 

HIGH CURRENT, HIGH SPEED SWITCHING 
SOLENOID AND RELAY DRIVERS INTERNAL SCHEMATIC DIAGRAM 
REGULATORS is 

DC-DC & DC-AC CONVERTERS 

MOTOR CONTROL, AUDIO AMPLIFIERS 
AUTOMOTIVE ENVIRONMENT (INJECTION, 
ABS, AIR-BAG, LAMPDRIVERS, Etc.) 


ABSOLUTE MAXIMUM RATINGS 


Drain-source Voltage (Vas = 0) 


STP50NO6L STP50NO6LFI 


Se 
| to |Drain Current (continuous) atTo= 25°C | 50 | 7 
Fo pe | Drain Current (continuous) at T. = 100 °C 
[Pix [Total Dissipation at Te=25°C —=SS=YSC*~“‘itSSCSC*YSC(‘SSOCSC*dSSWW 
[erating Factor —SSSCS~<“—*~*~*—sSSC“‘TSC*SSC(t CSC 

[Viso [Insulation Withstand Votage (00) ———Ssd| SS —SC«dY~SSCi0OSCC 


Storage Temperature -65 to 175 


(e) Pulse width limited by safe operating area 
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THERMAL DATA 


TO-220 | ISOWATT220| — 


Rthj-amb | Thermal Resistance Junction-ambient 62.5 °C/W 
Rthe-sink | Thermal Resistance Case-sink 0.5 °C/W 
Maximum Lead Temperature For Soldering Purpose 300 “6 


AVALANCHE CHARACTERISTICS 


100 
(pulse width limited by T, max, 6 < 1%) 
AR Avalanche Current, Repetitive or Not-Repetitive 35 
(Te = 100 °C, pulse width limited by T, max, 6 < 1%) 


ELECTRICAL CHARACTERISTICS (Tcase = 25 °C unless otherwise specified) 
OFF 


Symbol Parameter Test Conditions | Min. 
V(sR)oss_ |Drain-source Ip=250 nA Ves=0 
Breakdown Voltage 
Ipss Zero Gate Voltage Vos = Max Rating 
Drain Current (Ves = 0) |Vps = Max Rating x 0.8 Te = 125°C 
lass Gate-body Leakage Ves=t15V 
Current (Vps = 0) 
ON (:*) 


Symbol Test Conditions 
Gate Threshold Voltage|Vps= Ves Ip= 250 uA 


Rpsion) |Static Drain-source On |Veas=5V Ip=25A 
Resistance Ves=5V |Ip=25A Tce = 100°C 
ID(on) On State Drain Current Vos > ID(on) xX Rpsvon)max 50 
Ves=10V 


DYNAMIC 
Symbol Test Conditions 


Ots (*) Forward Vos > Ip(on) X Ros(on)max IDp=25A 
Transconductance 


Ciss Input Capacitance Vos=25V f=1MHz Ves=0 
Coss Output Capacitance 
Crs Reverse Transfer 

Capacitance 


lAR Avalanche Current, Repetitive or Not-Repetitive 
(pulse width limited by T, max, 6 < 1%) 


Eas Single Pulse Avalanche Energy 
(starting T, = 25 °C, Ib = lar, Vop = 25 V) 
Ear Repetitive Avalanche Energy 


A 
mJ 
mJ 

A 


| Typ. | Max. 


e 2000 | 2600 | pF 


660 | 900 | pF 
160 | 220 | pF 
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ELECTRICAL CHARACTERISTICS (continued) 
SWITCHING ON 


ta(on) Turn-on Time Vop= 25 V IDp=25A 95 140 ns 
tr Rise Time Ae = 50 Ves=5V 550 800 ns 
(see test circuit, figure 3) 
(di/dt)on |Turn-on Current Slope |Vpp = 40 V Ipb=50A 100 A/us 
ie = 500 Ves =5V 
(see test circuit, figure 5) 


Total Gate Charge Vop=80V Ip=50A Ves=5V 
Gate-Source Charge 
Gate-Drain Charge 


Test Conditions 


Off-voltage Rise Time |Vpp=40V Ip=50A 
Fall Time. Re=500Q Ves=5V 
Cross-over Time (see test circuit, figure 5) 


Symbol Test Conditions 


an Source-drain Current 
Ispm(e Source-drain Current 
ie. 


| Vso (2) [Forward On Voltage Isp =50A Ves=0 


Reverse Recovery Isp = SOA di/dt = 100 A/us 
Time Vpp =30V_ T,= 150°C 
Reverse Recovery (see test circuit, figure 5) 
Charge 
Reverse Recovery 
Current 

(x) Pulsed Pulse duration = 300 us, duty cycle 1.5 % 

(e) Pulse width limited by safe operating area 


Safe Operating Areas For TO-220 Safe Operating Areas For ISGOWATT220 
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Fig. 1: Unclamped Inductive Load Test Circuits Fig. 2: Unclamped Inductive Waveforms 
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Fig. 3: Switching Times Test Circuits For Fig. 4: Gate Charge Test Circuit 
Resistive Load 
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N - CHANNEL ENHANCEMENT MODE 
POWER MOS TRANSISTOR 


Wee [os | Pen | 


TYPICAL Rpsvon) = 0.022 Q 

AVALANCHE RUGGED TECHNOLOGY 
100% AVALANCHE TESTED 

REPETITIVE AVALANCHE DATA AT 100°C 
LOW GATE CHARGE 

HIGH CURRENT CAPABILITY 

175°C OPERATING TEMPERATURE 
APPLICATION ORIENTED 
CHARACTERIZATION 


APPLICATIONS 
HIGH CURRENT, HIGH SPEED SWITCHING 
SOLENOID AND RELAY DRIVERS 


s REGULATORS 

s DC-DC & DC-AC CONVERTERS 

ns MOTOR CONTROL, AUDIO AMPLIFIERS INTERNAL SCHEMATIC DIAGRAM 
pe AUTOMOTIVE ENVIRONMENT (INJECTION, D (2) 


ABS, AIR-BAG, LAMPDRIVERS, Etc.) 


ABSOLUTE MAXIMUM RATINGS 


Parameter 


Pro: _ [Total Dissipation at Te = 25 °C 
__[Derating Factor rr ere 


Storage Temperature -65 to 175 re 


Max. Operating Junction Temperature 
(e) a width limited by safe operating area 
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THERMAL DATA 


Thermal Resistance Junction-case Max 
Thermal Resistance Junction-ambient Max 
Thermal Resistance Case-sink Typ 
Maximum Lead Temperature For Soldering Purpose 


Rthy-case 
Rthy-amb 
Rthy-amb 


AVALANCHE CHARACTERISTICS 
IAR Avalanche Current, Repetitive or Not-Repetitive 53 
(pulse width limited by T, max, 6 < 1%) 
110 
37 


A 

Eas Single Pulse Avalanche Energy mu 
(starting T, = 25 °C, Ip = lan, Vop = 25 V) 

mJ 

A 


Ear Repetitive Avalanche Energy 
(pulse width limited by T, max, 6 < 1%) 


ELECTRICAL CHARACTERISTICS (Tease = 25 °C unless otherwise specified) 
OFF 


Avalanche Current, Repetitive or Not-Repetitive 
(Tc = 100 °C, pulse width limited by T, max, 5 < 1%) 


Viprypss_ |Drain-source Ilp=250 nA Ves=0 
Breakdown Voltage 
Ipss Zero Gate Voltage Vos = Max Rating 
Drain Current (Ves = 0) |Vps = Max Rating x 0.8 Te = 125°C 


lass Gate-body Leakage Vas=+20V 
Current (Vps = 0) 


ID(on) On State Drain Current |Vps > Ip(on) X Ros(on)max 
Ves=10V 


[Parameter [Test Conditions ———~| in. | Typ. [ Max. | Unit 


(x) |Forward Vos > lp(on) X Ros(on)ymax Ip= 26.5 A} 17 22 
Transconductance 


S 

Input Capacitance Vos=25V f=1MHz Ves=0 1700 | 2200 pF 
630 850 pF 

200 260 pF 


Output Capacitance 
Reverse Transfer 
Capacitance 
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ELECTRICAL CHARACTERISTICS (continued) 
SWITCHING ON 


“) Turn-on Time Vop=25V Ip=26.5A 70 ns 
Rise Time Re = 4.7 Q Ves =10V 10 160 
(di/dt)o 


(see test circuit, figure 3) 


Turn-on Current Slope |Vpp=40V Ip=53A 460 A/uUs 
oe Ves =10V 
(see test circuit, figure 5) 


Total Gate Charge Vop=40V Ipn=53A Vas=10V 
Gate-Source Charge 
Gate-Drain Charge 


Qg 
Qgs 
Qgu 


SWITCHING OFF 


Symbol Test Conditions 


Off-voltage Rise Time |Vpp=40V Ip=53A 
Fall Time Ra=4.70Q2 Ves=10V 
Cross-over Time (see test circuit, figure 5) 


Symbol Test Conditions 


am Source-drain Current 
Ispu(e Source-drain Current 
ecules 


| Vso (#)_ | Forward On Voltage Isp = 53 A Ves=0 


Reverse Recovery Isp = 53 A di/dt = 100 A/us 
Time Voo =30V T,=150°C 
Reverse Recovery (see test circuit, figure 5) 
Charge 
Reverse Recovery 
Current 

(«) Pulsed: Pulse duration = 300 us, duty cycle 1.5 % 

(e) Pulse width limited by safe operating area 


Safe Operating Areas Thermal Impedance 
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Switching Safe Operating Area Accidental Overload Area 


GC50910 


0 20 40 60 = Vps (V) 0 20 40 60 = Vps (V) 


Source-drain Diode Forward Characteristics 


Fig. 2: Unclamped Inductive Waveforms 
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Fig. 5: Test Circuit For Inductive Load Switching 
And Diode Recovery Times 
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N - CHANNEL ENHANCEMENT MODE 
POWER MOS TRANSISTOR 


[aee [Voss | Rosen [te 


TYPICAL Ros(on) = 0.022 Q 

AVALANCHE RUGGED TECHNOLOGY 
100% AVALANCHE TESTED 

REPETITIVE AVALANCHE DATA AT 100°C 
LOW GATE CHARGE 

HIGH CURRENT CAPABILITY 

175°C OPERATING TEMPERATURE 
APPLICATION ORIENTED 
CHARACTERIZATION 


APPLICATIONS 
HIGH CURRENT, HIGH SPEED SWITCHING 
SOLENOID AND RELAY DRIVERS 


» REGULATORS 

» DC-DC & DC-AC CONVERTERS 

» MOTOR CONTROL, AUDIO AMPLIFIERS INTERNAL SCHEMATIC DIAGRAM 
» AUTOMOTIVE ENVIRONMENT (INJECTION, 0 2) 


ABS, AIR-BAG, LAMPDRIVERS, Etc.) 


ABSOLUTE MAXIMUM RATINGS 


Drain-source Voltage (Ves = 0) 
Voar_ |Drain- gate Voltage (Res = 20 kQ) 
ie alee Drain Current (continuous) at Tc = 25 °C 
[> [rain Curent continuous) atTe= 100° | Sa? SSCS~dC 
out 
[ |oerating Factor ——SSSSCSC~C~“~*~*~*dSC“‘C‘C™C'SNSOWO + WP 


Storage Temperature 65 to 175 


(e) Pulse width limited by safe operating area 
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THERMAL DATA 


Rthj-case | Thermal Resistance Junction-case Max 

Rthj-amb | Thermal Resistance Junction-ambient Max 

Rth)-amb | Thermal Resistance Case-sink Typ 
Maximum Lead Temperature For Soldering Purpose 


AVALANCHE CHARACTERISTICS 


Avalanche Current, Repetitive or Not-Repetitive 


(pulse width limited by T, max, 5 < 1%) 


Eas Single Pulse Avalanche Energy 450 mJ 
(starting T, = 25 °C, Ip = lar, Vop = 25 V) 

Ear Repetitive Avalanche Energy 110 mJ 
(pulse width limited by T, max, 6 < 1%) 
Avalanche Current, Repetitive or Not-Repetitive 
(Tc = 100 °C, pulse width limited by T, max, 6 < 1%) 


ELECTRICAL CHARACTERISTICS (Tcase = 25 °C unless otherwise specified) 
OFF 


Symbol Parameter Test Conditions 


Viprypss_ |Drain-source Ipb=250 uA Ves=0 
Breakdown Voltage 
Ipss Zero Gate Voltage Vos = Max Rating 
Drain Current (Ves = 0) |Vps = Max Rating x 0.8 T.= 125°C 


lass Gate-body Leakage Ves=+20V 
Current (Vps = 0) 


Rosion) |Static Drain-source On |Veas=10V Ip=26.5A 0.022 | 0.025 
Resistance Ves=10V In=26.5A T.= 100°C 0.05 
ID(on) {On State Drain Current |Vps > Ip(on) X Ros(on)max 53 
Ves=10V 


DYNAMIC 
Symbol Test Conditions 


Qts (*) |Forward Vos > Ipion) X Ros(on)max Ip=26.5A 
Transconductance 


Ciss Input Capacitance Vos=25V f=1MHz Ves=0 
Output Capacitance 
Reverse Transfer 

Capacitance 
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ELECTRICAL CHARACTERISTICS (continued) 
SWITCHING ON 


Symbol Test Conditions 
Turn-on Time Vop=25V Iln=26.5A 
Rise Time Rg =4.792 Ves =10V 
(see test circuit, figure 3) 
Turn-on Current Slope |Vpp=40V In=53A 
Re = 4.79 Ves=10V 
(see test circuit, figure 5) 


Total Gate Charge Vpp=40V In=53A Ves=10V 
Gate-Source Charge 
Gate-Drain Charge 


- 


SWITCHING OFF 


Symbol Test Conditions 


trvort) |Off-voltage Rise Time |Vpp=40V Ip=53A 


tf Fall Time Re=4.79 Ves =10V 
tc Cross-over Time (see test circuit, figure 5) 


SOURCE DRAIN DIODE 


Symbot [Parameter [Test Conditions ‘| Win. | Typ. | Max. | Unit | 


Isp Source-drain Current 53 A 
Ispm(*) |Source-drain Current 212 A 
(pulsed) 


trr Reverse Recovery Isp = 53 A di/dt = 100 Alus 
Time Vpop=30V 7T,=150°C 
Reverse Recovery (see test circuit, figure 5) 
Charge 

Reverse Recovery 
Current 


(:) Pulsed: Pulse duration = 300 us, duty cycle 1.5 % 
(¢) Pulse width limited by safe operating area 


Qrr 


Safe Operating Areas Thermal Impedance 
secon K GC20510 
In(A) Feet a saseecti EEE te 
ri aie =n a Ht 5 Te AH 


ore Set Sgt 
a (mnt 


TT il 
a HAS 1! Hl ple a7 a 
= as 2 a eA 
: MACON STW till 
10g bee tN to! HY 
feaeecriimemetiimener ee 
: Nima at Fy = KRiny- 
Hil O.C. OPERATION PNTh ! Ht 2 Mette th IhJ-<c 
Cn COMMUNI LA LLC ote 
0 SSS eesti ee ae pie Tool it 


si: 


AISINGLE PMESE 


Ceo | rat 
ae Cc rit wT jar ili Til lll) 
s 468 £68 £68 5 a4 a= aE = 
10! tol 102 Vos (v) 10 10 10 10 10> 430s) 
(7 SGS-THOMSON sl 
7 wicroELectRomes 


1115 


STP53N06 


Derating Curve Output Characteristics 
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Switching Safe Operating Area Accidental Overload Area 
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Source-drain Diode Forward Characteristics 


Fig. 1: Unclamped Inductive Load Test Circuits Fig. 2: Unclamped Inductive Waveforms 
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Fig. 3: Switching Times Test Circuits For Fig. 4: Gate Charge Test Circuit 
Resistive Load 
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Fig. 5: Test Circuit For Inductive Load Switching 
And Diode Recovery Times 
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N - CHANNEL ENHANCEMENT MODE 
LOW THRESHOLD POWER MOS TRANSISTOR 


STPS55NO5L < 0.023 Q 
STPS55NO5LFI 50V |<0.0239 
TYPICAL Ros(on) = 0.02 Q 

AVALANCHE RUGGED TECHNOLOGY 
100% AVALANCHE TESTED 

REPETITIVE AVALANCHE DATA AT 100°C 
LOW GATE CHARGE 

HIGH CURRENT CAPABILITY 

LOGIC LEVEL COMPATIBLE INPUT 
175°C OPERATING TEMPERATURE FOR 
STANDARD PACKAGE 


a APPLICATION ORIENTED 
CHARACTERIZATION 


ISOWATT220 


APPLICATIONS 
HIGH CURRENT, HIGH SPEED SWITCHING INTERNAL SCHEMATIC DIAGRAM 
SOLENOID AND RELAY DRIVERS i 
REGULATORS 

DC-DC & DC-AC CONVERTERS 

MOTOR CONTROL, AUDIO AMPLIFIERS 
AUTOMOTIVE ENVIRONMENT (INJECTION, 
ABS, AIR-BAG, LAMPDRIVERS, Etc.) 


ABSOLUTE MAXIMUM RATINGS 


Symbol Parameter Value 
STP55N05L STP55NO5LFI 
50 


Drain- gate Voltage (Res = 20 kQ) 50 
Gate-source Voltage +15 


| ip | Drain Current (continuous) at T. = 25 °C 
ie Drain Current (continuous) at Tc = 100 °C 


a 
Insulation Withstand Voltage (DC) a 2000 


Tstg |Storage Temperature -65 to 175 


(e) Pulse width limited by safe operating area 
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THERMAL DATA 


Thermal Resistance Junction-ambient Max 62.5 °C/W 
Thermal Resistance Case-sink Typ 0.5 °C/W 
Maximum Lead Temperature For Soldering Purpose 300 °C 


Rthy-amb 
Rthe-sink 
Ty 


AVALANCHE CHARACTERISTICS 
lAR Avalanche Current, Repetitive or Not-Repetitive 55 A 
(pulse width limited by T,; max, 6 < 1%) 
Eas Single Pulse Avalanche Energy 500 mJ 
(starting T, = 25 °C, Ip = lan, Vop = 25 V) 
Ear Repetitive Avalanche Energy 120 mJ 
(pulse width limited by T,; max, 6 < 1%) 
lAR Avalanche Current, Repetitive or Not-Repetitive 38 A 
(Tc = 100 °C, pulse width limited by T, max, 6 < 1%) 
ELECTRICAL CHARACTERISTICS (Tcase = 25 °C unless otherwise specified) 
OFF 


Symbol Parameter Test Conditions | Min. | Typ. | Max. | 
Visrypss_ |Drain-source Ip=250 nA Ves=0 50 V 
Breakdown Voltage 
loss Zero Gate Voltage Vos = Max Rating 250 LA 
Drain Current (Ves = 0) |Vps = Max Rating x 0.8 T.= 125°C 1000 uA 
lass Gate-body Leakage Vesa=i15 V H 
Current (Vps = 0) 
ON (:) 


Symbol Test Conditions | 
| Vestn) [Gate Threshold Voltage|Vps= Vas Ip= 250 uA 1 1, 


6 
Ropsion) |Static Drain-source On |Ves=5V Ip=27.5A 0.02 
Resistance Ves=5V |Ip=27.5A Te = 100°C 
ID(on) On State Drain Current |Vps > Ip(on) X Ros(on)max 5 
Ves=10V 
DYNAMIC 


Symbol Test Conditions 


Ofs (*") Forward Vos > ID(on) X Rps(on)max Ip = 27.5 A 
Transconductance 


Input Capacitance Vos=25V f=1MHz Ves=0 3600 
Output Capacitance 1200 
Reverse Transfer 250 
Capacitance 
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ELECTRICAL CHARACTERISTICS (continued) 
SWITCHING ON 


ta(on) Parameter _ -on Time Vop=25V Ip=27.5A te ee ns 
tr Rise Time ish =.00 Q Ves = V 950 1400 ns 
(see test circuit, figure 3) 
(di/dt)on |Turn-on Current Slope |Vpp= 40 V Ip=55A A/us 
Rg =509 Ves=5V 
(see test circuit, figure 5) 
a 
Qga 


Total Gate Charge Vpp = 40 V Ip=55A Ves=5V 
Gate-Source Charge 
Gate-Drain Charge 


SWITCHING OFF 


trvort) |Off-voltage Rise Time |Vpp=40V_ Ip=55A 185 270 
Fall Time Re=50Q Ves=5V 250 350 
Cross-over Time (see test circuit, figure 5) 500 700 


Source-drain Current 
Source-drain Current 
(pulsed) 


Forward On Voltage Isp = Sa:A..~ Ves = 0 


Reverse Recovery Isp = 55 A di/dt = 100 A/us 
Time Vpop=30V T,= 150°C 
Reverse Recovery (see test circuit, figure 5) 
Charge 
Reverse Recovery 
Current 

(#) Pulsed. Pulse duration = 300 us, duty cycle 15% 

(e) Pulse width limited by safe operating area 


Safe Operating Areas For TO-220 Safe Operating Areas For ISOWATT220 
GC54460 GCS4470 
ofA) =o b() See 


MI et 
SCA RE CCEEI 


ASIF TSN 


a Se ——Sosk Sons 


el H-EREH 


Qs oe 


| 


fo AAA FH 
creme, 8 Os 2S OS 8 S| a eel 
T APA a 


ENS EST 
LTT NUIN TN 


= 


BET | 


hl 
f aS 


q 
iN 
Baal 
a 
eat 
om 
i 
tt 
ual 
— 
7, 


sii DC OPERATIONS —-} D.C. OPERATION NN 


CE CI NA 


| 0 —— Sas ae a ss Oo Oe cw Se OR OD 


é a Ee }——} fF ry 
4 
eee co Hen 

gL Ll SPH VET TT io HTT 
Te | | LT (V) 10 10° io 


3/7 
Ky SGS-THONSON 


MICROELECTRONICS 
1123 


STP55NO05L/Fl 


Thermal Impedeance For TO-220 
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Static Drain-source On Resistance 
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Fig. 1: Unclamped Inductive Load Test Circuits Fig. 2: Unclamped Inductive Waveforms 
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Fig. 3: Switching Times Test Circuits For Fig. 4: Gate Charge Test Circuit 
Resistive Load 
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Fig. 5: Test Circuit For Inductive Load Switching 
And Diode Reverse Recovery Time 


$¢06010 


rand 


G7 SGS-THOMSON 
7 iwicrostecrremes 4127 
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N - CHANNEL ENHANCEMENT MODE 
LOW THRESHOLD POWER MOS TRANSISTOR 


TYPE | Voss_| Rosion) | Io | 
STP55NO6L < 0.023 
STP55NO6LFI 60V |<0.0230) 30A 
TYPICAL Roscon) = 0.02 Q 

AVALANCHE RUGGED TECHNOLOGY 
100% AVALANCHE TESTED 
REPETITIVE AVALANCHE DATA AT 100°C 
LOW GATE CHARGE 
HIGH CURRENT CAPABILITY 
LOGIC LEVEL COMPATIBLE INPUT 
175°C OPERATING TEMPERATURE FOR 
STANDARD PACKAGE 


a APPLICATION ORIENTED 
CHARACTERIZATION 


ISOWATT220 


APPLICATIONS 
HIGH CURRENT, HIGH SPEED SWITCHING INTERNAL SCHEMATIC DIAGRAM 
SOLENOID AND RELAY DRIVERS 
REGULATORS 

DC-DC & DC-AC CONVERTERS 

MOTOR CONTROL, AUDIO AMPLIFIERS 
AUTOMOTIVE ENVIRONMENT (INJECTION, 
ABS, AIR-BAG, LAMPDRIVERS, Etc.) 


ABSOLUTE MAXIMUM RATINGS 


Voar_ |Drain- gate Voltage (Res = 20 kQ) 
lo [Drain Current (continuous) atT-=25° | 88S 
to [Drain Current (continuous) atTo= 100°C | -38~—=S«dY=SStSCA CS 
p_[erating Factor SSCS*~“*~“—*~—S*~é~*CSC“‘ ™SC*‘dSC*‘éSSCC~*#«dé PG 
[Vio |Insulation Withstand Voge (00) =| SS —S*|~SSCi2tm «dCi 


(e) Pulse width limited by safe operating area 
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THERMAL DATA 


Rth)-amb | Thermal Resistance Junction-ambient 62.5 
Rthe-sink | Thermal Resistance Case-sink 0.5 
Maximum Lead Temperature For Soldering Purpose 300 


AVALANCHE CHARACTERISTICS 


[Wax vaiue | Unit 


Avalanche Current, Repetitive or Not-Repetitive 
(pulse width limited by T, max, 6 < 1%) 


Single Pulse Avalanche Energy 500 mJ 
(starting T, = 25 °C, Ip = lan, Vop = 25 V) 


Repetitive Avalanche Energy 
(pulse width limited by T, max, 6 < 1%) 


ELECTRICAL CHARACTERISTICS (Tcase = 25 °C unless otherwise specified) 
OFF 


Symbol Parameter Test Conditions 


V(prypss_ |Drain-source Ip=250 uA Ves=0 
Breakdown Voltage 
lpss Zero Gate Voltage Vos = Max Rating 
Drain Current (Vas = 0) |Vps = Max Rating x 0.8 T.= 125°C 


less Gate-body Leakage Ves=t15V 
Current (Vos = 0) 


_Unit | 


Q 
Q 


[Symbot | Parameter | _—‘TestConditions | Min. | Typ. | Wax. 
[= 
0.046 


Rpos(on) |Static Drain-source On |Ves=5V_ Ip=27.5A 
Resistance Ves=5V Ip=27.5A Te = 100°C 
ID(on) On State Drain Current |Vps > ID(on) X Rosyon)max 
Ves=10V 


DYNAMIC 


Ots (*) Forward Vos > Ip(on) X Rosionymax Ip= 27.5 A] 20 39 S 
Transconductance 


Ciss Input Capacitance Vos=25V f=1MHz Ves=0 2700 | 3600 pF 
Coss Output Capacitance 850 1200 pF 


Crss Reverse Transfer 180 250 DF 
Capacitance 
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ELECTRICAL CHARACTERISTICS (continued) 
SWITCHING ON 


| Symbol | Parameter Test Conditions 


oy Turn-on Time Vop=25 V Ip=27.5A ta a ns 
Rise Time Re = 500 Vas =5V 950 1400 ns 
(see test circuit, figure 3) 
(di/dt)on |Turn-on Current Slope |Vpp = 40 V Ipb=55A A/us 
Re = 509 Ves =5V 
(see test circuit, figure 5) 
Total Gate Charge Vop=40V Ip=55A Ves=5V 
a Gate-Source Charge 
Qo Gate-Drain Charge 


SWITCHING OFF 


trvott) |Off-voltage Rise Time |Vpp=40V_ Ip=55A 
tr Fall Time Re=50Q Ves=5V 
te Cross-over Time (see test circuit, figure 5) 


SOURCE DRAIN DIODE 


Symbol Test Conditions 


2) Source-drain Current 
Ispm(e¢ Source-drain Current 
eae 


| Vso (*) [Forward On Voltage Isp = 55 A Ves =O 


Reverse Recovery Isp = 55 A di/dt = 100 A/us 
Time Vop =30V T,=150°C 
Reverse Recovery (see test circuit, figure 5) 
Charge 
Reverse Recovery 
Current 

(‘) Pulsed Pulse duration = 300 us, duty cycle 15% 

(e) Pulse width limited by safe operating area 


Safe Operating Areas For TO-220 Safe Operating Areas For ISOWATT220 
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Thermal Impedeance For TO-220 
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Static Drain-source On Resistance 
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Turn-on Current Slope 
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Fig. 1: Unclamped Inductive Load Test Circuits Fig. 2: Unclamped Inductive Waveforms 
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Fig. 3: Switching Times Test Circuits For Fig. 4: Gate Charge Test Circuit 
Resistive Load 
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Fig. 5: Test Circuit For Inductive Load Switching 
And Diode Reverse Recovery Time 
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N - CHANNEL ENHANCEMENT MODE 
POWER MOS TRANSISTOR 


| TYPE | Voss | Ros(on) | In __ 
STP6ONO5EI 50V | <0.02Q2]| 32A 
TYPICAL Rosg(on) = 0.017 Q 

AVALANCHE RUGGED TECHNOLOGY 

100% AVALANCHE TESTED 

REPETITIVE AVALANCHE DATA AT 100°C 
LOW GATE CHARGE 

HIGH CURRENT CAPABILITY 

175°C OPERATING TEMPERATURE 

VERY LOW RPosion 

APPLICATION ORIENTED EOreee eee 
CHARACTERIZATION 


APPLICATIONS 

HIGH CURRENT, HIGH SPEED SWITCHING 
SOLENOID AND RELAY DRIVERS INTERNAL SCHEMATIC DIAGRAM 
REGULATORS ae 

DC-DC & DC-AC CONVERTERS 

MOTOR CONTROL, AUDIO AMPLIFIERS 
AUTOMOTIVE ENVIRONMENT (INJECTION, 
ABS, AIR-BAG, LAMPDRIVERS, Etc.) 


ABSOLUTE MAXIMUM RATINGS 


STP60N05 STP60NO05FI 


i 
Drain Current (continuous) aiTe= 25°C | eoS—«dtC(‘é!*SC~*d 


(e) Pulse width limited by safe operating area 
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THERMAL DATA 


Rthy-amb |Thermal Resistance Junction-ambient Max 62.5 °C/W 
Rthe-sink |Thermal Resistance Case-sink Typ 
Maximum Lead Temperature For Soldering Purpose 


AVALANCHE CHARACTERISTICS 


lAR Avalanche Current, Repetitive or Not-Repetitive A 
(pulse width limited by T, max, 5 < 1%) 

700 mJ 

170 mJ 

42 A 


Eas Single Pulse Avalanche Energy 
(starting T, = 25 °C, Ip = Ian, Vop = 25 V) 
Ear Repetitive Avalanche Energy 
(pulse width limited by T, max, 6 < 1%) 
Avalanche Current, Repetitive or Not-Repetitive 
(Tc = 100 °C, pulse width limited by Tj max, 5 < 1%) 


ELECTRICAL CHARACTERISTICS (Tcase = 25 °C unless otherwise specified) 


OFF 
Symbol Test Conditions 
Vipryoss |Drain-source Ipb=250 uA Ves=0 
Breakdown Voltage 
Ipss Zero Gate Voltage Vos = Max Rating 
Drain Current (Ves = 0) |Vps = Max Rating x 0.8 Te = 125°C 
lass Gate-body Leakage Ves=+20V 
Current (Vps = 0) 


ON (*) 


Symbol Test Conditions 
Gate Threshold Voltage |Vps = Vas Ip = 250 pA 


Rpsion) |Static Drain-source On |Vas=10V Ip=30A 
Resistance Ves=10V Ip=30A Te = 100°C 
ID(on) On State Drain Current Vos > ID(on) X Rps(on)max 
Ves=10V 
DYNAMIC 


Qts (*) |Forward Vos > !p(on) X Rosvon)max IDp=30A 16 29 
Transconductance 


Ciss Input Capacitance Vos=25V f=1MHz Ves=0 2200 | 2900 pF 
Coss Output Capacitance 950 1300 pF 


Crss Reverse Transfer 250 350 pF 
Capacitance 
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ELECTRICAL CHARACTERISTICS (continued) 
SWITCHING ON 


tajon) | Turn-on Time Vop=40V Ip=60A 65 90 ns 
tr Rise Time = = 50 Q Ves =10V 500 700 ns 
(see test circuit, figure 3) 
(di/dt)on |Turn-on Current Slope |Vpp=40V Ip=60A A/us 
Re = 502 Ves =10V 
(see test circuit, figure 5) 
Total Gate Charge Vpop=40V Ip=60A Ves=10V 
Gate-Source Charge 
Gate-Drain Charge 


SWITCHING OFF 


Symbol Test Conditions 


tr(Voff) Off-voltage Rise Time |Vpp=40V Ip=60A 220 ns 
tr Fall Time Reoe=502 Ves=10V 270 ns 
te Cross-over Time (see test circuit, figure 5) 520 


SOURCE DRAIN DIODE 


[Symboi [Parameter | Test Conditions ‘| Min. | Typ. | Max. | Unit 


ae Source-drain Current 60 A 
Ispu(e Source-drain Current 240 A 
(pulsed) 
| Vgp (*) Forward On Voltage Isp =60A Ves=0 Th ae el Oke I 


Reverse Recovery Isp = 60 A di/dt = 100 A/us 120 ns 
Time Voo=25V T,=150 os 
Reverse Recovery (see test circuit, figure 5) 
Charge 

Reverse Recovery 
Current 
(+) Pulsed Pulse duration = 300 ps, duty cycle 1.5% 
(e) Pulse width limited by safe operating area 


Safe Operating Areas for TO-220 Safe Operating Areas for ISOWATT220 
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Thermal Impedance For TO-220 
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Static Drain-source On Resistance 
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Fig. 1: Unclamped Inductive Load Test Circuits Fig. 2: Unclamped Inductive Waveforms 
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Fig. 3: Switching Times Test Circuits For Fig. 4: Gate Charge Test Circuit 
Resistive Load 
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Fig. 5: Test Circuit For Inductive Load Switching 
And Diode Reverse Recovery Time 
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f= SGS-THOMSON STP6ONO6 
MICROELECTRONICS STP60NO06FI 


N - CHANNEL ENHANCEMENT MODE 
POWER MOS TRANSISTOR 


ns 
Sie, 


| TYPE | Voss_| Rosiom | to 
STP60NO6FI 60 V < 0.02 Q 32 A 
TYPICAL Rosvon) = 0.017 Q 

AVALANCHE RUGGED TECHNOLOGY 

100% AVALANCHE TESTED 

REPETITIVE AVALANCHE DATA AT 100°C 
LOW GATE CHARGE 

HIGH CURRENT CAPABILITY 

175°C OPERATING TEMPERATURE 

VERY LOW Rosvon) 


APPLICATION ORIENTED emeneey 
CHARACTERIZATION 


APPLICATIONS 

HIGH CURRENT, HIGH SPEED SWITCHING 
SOLENOID AND RELAY DRIVERS INTERNAL SCHEMATIC DIAGRAM 
REGULATORS os 

DC-DC & DC-AC CONVERTERS 

MOTOR CONTROL, AUDIO AMPLIFIERS 
AUTOMOTIVE ENVIRONMENT (INJECTION, 
ABS, AIR-BAG, LAMPDRIVERS, Etc.) 


ABSOLUTE MAXIMUM RATINGS 


Parameter Value Unit 
STP60N06 STP60NO6FI 


[Vos |Drainsource Vonage Wess) —SOC=“‘*‘“‘*~sSOS*C“‘C®CN#C#OSC#*#é‘éiSVS*S 
to [orain current (continuousyatTe= 25% ‘| 6oS—«dSCt‘“‘a SCC 


Drain Current (pulsed) 240 240 


Viso Insulation Withstand Voltage (DC) 


Storage Temperature -65 to 175 


(e) Pulse width limited by safe operating area 
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THERMAL DATA 


Rthj-amb | Thermal Resistance Junction-ambient Max °C/W 
Rthe-sink | Thermal Resistance Case-sink Typ 
Ty Maximum Lead Temperature For Soldering Purpose 


AVALANCHE CHARACTERISTICS 


IAR Avalanche Current, Repetitive or Not-Repetitive A 
(pulse width limited by T, max, 5 < 1%) 

Eas Single Pulse Avalanche Energy mJ 
(starting T, = 25 °C, Ip = lan, Vop = 25 V) 

Ear Repetitive Avalanche Energy 150 mJ 
(pulse width limited by T, max, 5 < 1%) 


Avalanche Current, Repetitive or Not-Repetitive 
(Tc = 100 °C, pulse width limited by T, max, 5 < 1%) 


lAR 


ELECTRICAL CHARACTERISTICS (Tcase = 25 °C unless otherwise specified) 
OFF 


Symbol Test Conditions 


Viprypss_ |Drain-source Ip=250 uA Ves=0 
Breakdown Voltage 


Ipss Zero Gate Voltage Vps = Max Rating 
Drain Current (Vas = 0) |Vps = Max Rating x 0.8 T. = 125°C 


less Gate-body Leakage Ves=+20V 
Current (Vps = 0) 


ON (*) 
Symbol Test Conditions 
Gate Threshold Voltage|Vps= Vas Ip = 250 nA 


Rpsion) |Static Drain-source On |Ves=10V Ip=30A 
Resistance Ves=10V Ip=30A_ Te = 100°C 
ID(on) On State Drain Current |Vps > Ip(on) X Ros(on)max 
Veas=10V 


DYNAMIC 


Gis (*) Forward Vos > Ipvon) X Rps(on)max ID=30A 16 29 
Transconductance 


Ciss Input Capacitance Vos=25V f=1MHz Ves=0 2200 | 2900 pF 
Coss Output Capacitance 
Criss Reverse Transfer 

Capacitance 
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STP60N06/FI 


ELECTRICAL CHARACTERISTICS (continued) 
SWITCHING ON 


ta(on) Turn-on Time Vop=40V Ip=60A 65 90 
tr Rise Time Re = 50 Q Ves=10V 500 700 
(see test circuit, figure 3) 
(di/dt)on |Turn-on Current Slope |Vpp=40V Ip=60A A/us 
ae Ves =10V 
(see test circuit, figure 5) 
68 95 nc 


Total Gate Charge Vpp =40 V Ip=60A Ves=10V 
Gate-Source Charge 
Gate-Drain Charge 


SWITCHING OFF 


Symbol Test Conditions 


trvort) |Off-voltage Rise Time |Vpp=40V Ip=60A 160 
Fall Time Re=502 Ves=10V 190 
Cross-over Time (see test circuit, figure 5) 370 


Symbol Parameter Test Conditions 


Source-drain Current 
Source-drain Current 
(pulsed) 


Forward On Voltage Isp =60A Ves= 


Reverse Recovery Isp = 60A di/dt = 100 A/ps 
Time Vpop=25V T,= 150°C 
Reverse Recovery (see test circuit, figure 5) 
Charge 

Reverse Recovery 

Current 


(*) Pulsed. Pulse duration = 300 pts, duty cycle 1.5 % 
(e) Pulse width limited by safe operating area 


Safe Operating Areas For TO-220 Safe Operating Areas For ISOWATT220 
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Thermal Impedance For TO-220 Thermal Impedance For ISOWATT220 
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Turn-on Current Slope Turn-off Drain-source Voltage Slope 
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Fig. 1: Unclamped Inductive Load Test Circuits Fig. 2: Unclamped Inductive Waveforms 


V(BR)DSS 


$C05989 
$C05970 


Fig. 3: Switching Times Test Circuits For Fig. 4: Gate Charge Test Circuit 
Resistive Load 
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Fig. 5: Test Circuit For Inductive Load Switching 
And Diode Reverse Recovery Time 
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fa, SGS-THOMSON —=ESTPGON05-16 
SF iCROELECTRONICS STP60N06-16 


N - CHANNEL ENHANCEMENT MODE 
POWER MOS TRANSISTOR 


TYPE | Voss | Rosiom | to 
STP60N06-16 60 V < 0.016 2 60 A 
TYPICAL Rosgjon) = 0.013 Q 

AVALANCHE RUGGED TECHNOLOGY 

100% AVALANCHE TESTED 

REPETITIVE AVALANCHE DATA AT 100°C 
LOW GATE CHARGE 

VERY HIGH CURRENT CAPABILITY 


APPLICATION ORIENTED 
CHARACTERIZATION 


APPLICATIONS 

HIGH CURRENT, HIGH SPEED SWITCHING 
SOLENOID AND RELAY DRIVERS 
REGULATORS 

DC-DC & DC-AC CONVERTERS INTERNAL SCHEMATIC DIAGRAM 
MOTOR CONTROL, AUDIO AMPLIFIERS 
AUTOMOTIVE ENVIRONMENT (INJECTION, 
ABS, AIR-BAG, LAMPDRIVERS, Etc.) 


D (2) 
° 


ABSOLUTE MAXIMUM RATINGS 


Symbol Parameter Value 
STP60N05-16 STP60NO06-16 


Gate-source Voltage V 

| lb | Drain Current (continuous) at T. = 25 °C 
[to [Brain Current continuous) atT.= 100°C ‘2 
| Prot | Total Dissipation at Tc = 25 °C 150 
[—Josratng Factor : 


(e) Pulse width limited by safe operating area 
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THERMAL DATA 


Rthj-case | Thermal Resistance Junction-case Max 
Rthj-amb | Thermal Resistance Junction-ambient Max 


Rthj-amb |Thermal Resistance Case-sink Typ 
Maximum Lead Temperature For Soldering Purpose 


AVALANCHE CHARACTERISTICS 
lAR Avalanche Current, Repetitive or Not-Repetitive 
(pulse width limited by T,; max, 6 < 1%) 
Eas Single Pulse Avalanche Energy 
(starting T, = 25 °C, Ip = lar, Vop = 25 V) 


Ear Repetitive Avalanche Energy 150 
(pulse width limited by T, max, 6 < 1%) 


lAR Avalanche Current, Repetitive or Not-Repetitive 
(Tc = 100 °C, pulse width limited by T, max, 5 < 1%) 


ELECTRICAL CHARACTERISTICS (Tease = 25 °C unless otherwise specified) 
OFF 


Symbol Test Conditions 
V(prR)pss |Drain-source Ipb=250uA Ves=0 
Breakdown Voltage for STP60N05-16 
for STP60N06-16 
lpss Zero Gate Voltage Vos = Max Rating 
Drain Current (Ves = 0) |Vps = Max Rating x 0.8 Te = 125°C 
lass Gate-body Leakage Ves=+20V 
Current (Vps = 0) 


ON (+) 


Symbol Test Conditions ; 
| Vestn) [Gate Threshold Voltage |Vos= Ves |p = 250 uA 2 4 


Rposion) |Static Drain-source On |Ves=10V Ip=30A 
Resistance Ves=10V Ip=30A Te = 100°C 
ID(on) On State Drain Current | Vos > Ip(on) X Ros(on)max 
Ves=10 V 
DYNAMIC 


Ots (*) |Forward Vos > Ip(on) X Rpsion)max %Ip=30A 20 40 S 
Transconductance 


Ciss Input Capacitance Vos=25V f=1MHz Ves=0 2900 | 3800 pF 
Coss Output Capacitance 900 1200 pF 


Cress Reverse Transfer 230 300 pF 
Capacitance 
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ELECTRICAL CHARACTERISTICS (continued) 
SWITCHING ON 


Test Conditions 


Turn-on Time Vpop=30V Ip=30A 
Rise Time Re = 509 Ves=10V 
(see test circuit, figure 3) 


Turn-on Current Slope |Vpp=40V In=60A 


Re = 50 Ves =10V 

(see test circuit, figure 5) 
Total Gate Charge Vop=40V Ip=60A Ves=10V 
Gate-Source Charge 
Gate-Drain Charge 


SWITCHING OFF 


Symbol Test Conditions 


trvort) |Off-voltage Rise Time |Vpn=40V Ip=60A 
tt Fall Time Rgo=509 Ves=10V 
te Cross-over Time (see test circuit, figure 5) 


SOURCE DRAIN DIODE 


Symbol Test Conditions 


Isp Source-drain Current 
Ispm(e) |Source-drain Current 
(pulsed) 
Forward On Voltage |Isp=60A Vos =0 


Reverse Recovery Isp = 60 A di/dt = 100 A/us 
Time Vop=30V T,=150°C 
Reverse Recovery (see test circuit, figure 5) 
Charge 

Reverse Recovery 

Current 


) Pulsed Pulse duration = 300 us, duty cycle 15% 
(e) Pulse width limited by safe operating area 


Safe Operating Areas Thermal Impedance 
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Derating Curve 
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Normalized On Resistance vs Temperature 
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Normalized Gate Threshold Voltage vs 
Temperature 
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Switching Safe Operating Area Accidental Overload Area 
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Fig. 1: Unclamped Inductive Load Test Circuits Fig. 2: Unclamped Inductive Waveforms 
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Fig. 3: Switching Times Test Circuits For Fig. 4: Gate Charge Test Circuit 
Resistive Load 
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Fig. 5: Test Circuit For Inductive Load Switching 
And Diode Reverse Recovery Time 
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MICROELECTRONICS STW16N40 
N - CHANNEL ENHANCEMENT MODE 
POWER MOS TRANSISTOR 


[wre [Vous | Rosen | o 


TYPICAL Rosvon) = 0.21 Q 

AVALANCHE RUGGED TECHNOLOGY 
100% AVALANCHE TESTED 

REPETITIVE AVALANCHE DATA AT 100°C 
APPLICATION ORIENTED 
CHARACTERIZATION 


APPLICATIONS 

a HIGH CURRENT, HIGH SPEED SWITCHING 

» SWITCH MODE POWER SUPPLIES (SMPS) 

» CHOPPER REGULATORS, CONVERTERS, 
MOTOR CONTROL, LIGHTING FOR 
INDUSTRIAL AND CONSUMER 
ENVIRONMENT 


TO-247 


INTERNAL SCHEMATIC DIAGRAM 


D (2) 


ABSOLUTE MAXIMUM RATINGS 


Parameter 


Drain-source Voltage (Ves = 0) 
Drain- gate Voltage (Res = 20 kQ) 


Gate-source Voltage 
Llp! < | Drain Current (continuous) at Tc = 25 °C 
[io [Drain Current (continuous) atTe= 100% | —=SSSC—sSSi A 

“ 
Pier |Total Dissipation at Te = 25°C 
(—[perating Factor ——SSSCS~=~C~*~“‘~*dCSSC“t*é‘“‘s~‘s Cd 


(e) Pulse width limited by safe operating area 
July 1993 1/7 
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THERMAL DATA 


Thermal Resistance Junction-case Max 
Thermal Resistance Junction-ambient Max 
Thermal Resistance Case-sink Typ 
Maximum Lead Temperature For Soldering Purpose 


Rthj-case 
Rthj-amb 
Rthy-amb 


AVALANCHE CHARACTERISTICS 


Parameter Max Value 


lAR Avalanche Current, Repetitive or Not-Repetitive A 
(pulse width limited by T; max, 6 < 1%) 

md 

mJ 

A 


Eas Single Pulse Avalanche Energy 435 
(starting T, = 25 °C, Ip = lar, Von = 50 V) 
Ear Repetitive Avalanche Energy 23 
(pulse width limited by T, max, 5 < 1%) 
ae he 


Avalanche Current, Repetitive or Not-Repetitive 
(Tc = 100 °C, pulse width limited by T, max, 5 < 1%) 


OFF 
Symbol Parameter Test Conditions 
V(pryoss |Drain-source Ipb=250 uA Ves=0 
Breakdown Voltage 
lpss Zero Gate Voltage Vos = Max Rating 
Drain Current (Ves = 0) |Vps = Max Rating x 0.8 Te=125 


lass Gate-body Leakage Veas=+20V 
Current (Vps = 0) 


Forward Vos > Ip(on) X Ros(onymax ID=8A 
Transconductance 


Input Capacitance Vpops=25V f=1MHz Ves=0 2900 
Output Capacitance 550 
Reverse Transfer 270 
Capacitance 
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ELECTRICAL CHARACTERISTICS (continued) 
SWITCHING ON 


[Symbor | Parameter | _Test Conditions| Win. | Typ. | Max. | Unit_ 


Turn-on Time Vpop=200 V Ip=8A 
Rise Time Re =4.7Q Ves =10V 
(see test circuit, figure 3) 
Vpp=320V Ip=16A 

Re = 4.79 Ves=10V 
(see test circuit, figure 5) 


Vpp = 320 V Ip=16A Ves=10V 


Turn-on Current Slope 


Total Gate Charge 
Gate-Source Charge 
Gate-Drain Charge 


SWITCHING OFF 


Symbol Test Conditions 


trivotty) |Off-voltage Rise Time |Vpp=320V Ip=16A 


tt Fall Time he = 4.70 Ves=10V 
te Cross-over Time (see test circuit, figure 5) 


SOURCE DRAIN DIODE 


Parameter Test Conditions 


Source-drain Current 
Source-drain Current 
(pulsed) 


[Forward On Voltage —_| On [Forward On Voltage —_| Isp = 16A Vas=0 


Reverse Recovery Isp = 716A di/dt = 100 A/us 
Time Vpp=100V_ T,= 150°C 
Reverse Recovery (see test circuit, figure 5) 
Charge 
Reverse Recovery 
Current 
) Pulsed. Pulse duration = 300 us, duty cycle 1.5 % 
: Pulse width limited by safe operating area 


Safe Operating Areas Thermal Impedance 
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Derating Curve Output Characteristics 
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Capacitance Variations 
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Normalized On Resistance vs Temperature 
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Normalized Gate Threshold Voltage vs 
Temperature 
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Switching Safe Operating Area Accidental Overload Area 
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Fig. 1: Unclamped Inductive Load Test Circuits Fig. 2: Unclamped Inductive Waveforms 
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g. 4: Gate Charge Test Circuit 


Fig. 3: Switching Times Test Circuits For F 
Resistive Load 
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Fig. 5: Test Circuit For Inductive Load Switching 
And Diode Recovery Times 
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SALES OFFICES 


EUROPE 


DENMARK 


2730 HERLEV 

Herlev Torv, 4 

Tel (45-44) 94 85 33 
Telex 35411 

Telefax (45-44) 948694 


FINLAND 


LOHJA SF-08150 
Ratakatu, 26 

Tel (858-12) 155 11 
Telefax (358-12) 155 66 


FRANCE 


94253 GENTILLY Cedex 
7 - avenue Gallient- BP 93 
Tel (33-1) 47 40 7575 
Telex 632570 STMHQ 
Telefax (33-1) 47 40 79 10 


67000 STRASBOURG 
20, Place des Halles 

Tel (33-88) 75 50 66 
Telefax (33-88) 22 29 32 


GERMANY 


85630 GRASBRUNN 
Bretonischer Ring 4 
Postfach 1122 

Tel (49-89) 460060 
Telefax (49-89) 4605454 
Teletex 897107=STDISTR 


60327 FRANKFURT 
Gutleutstrasse 322 

Tel (49-69) 237492-3 
Telefax (49-69) 231957 
Teletex 6997689=STVBF 


30695 HANNOVER 51 
Rotenburger Strasse 28A 
Tel (49-511) 615960-3 
Teletex 5118418 CSFBEH 
Telefax (49-511) 6151243 


90441 NURNBERG 20 
Erlenstegenstrasse, 72 
Tel (49-911) 59893-0 
Telefax (49-911) 5980701 


70499 STUTTGART 31 
Mittlerer Pfad 2-4 

Tel (49-711) 13968-0 
Telefax (49-711) 8661427 


ITALY 


20090 ASSAGO (Ml) 
V le Milanofiori - Strada 4 - Palazzo A/4/A 
Tel (39-2) 57546 1 (10 linee) 
Telex 330131 - 330141 SGSAGR 
Telefax (39-2) 8250449 


40033 CASALECCHIO DI RENO (BO) 
Via R Fuceint, 12 

Tel (39-51) 593029 

Telex 512442 

Telefax (39-51) 591305 


00161 ROMA 

Via A Torlonia, 15 

Tel (39-6) 8443341 
Telex 620653 SGSATE | 
Telefax (39-6) 8444474 


NETHERLANDS 


5652 AR EINDHOVEN 
Meerenakkerweg 1 

Tel (31-40) 550015 
Telex 51186 

Telefax (381-40) 528835 


SPAIN 


08021 BARCELONA : 
Calle Platon, 6 4"" Floor, 5" Door 
Tel (34-3) 4143300-4143361 
Telefax (34-3) 2021461 


28027 MADRID 

Calle Albacete, 5 

Tel (34-1) 4051615 
Telex 46033 TCCEE 
Telefax (34-1) 4031134 


SWEDEN 


S-16421 KISTA 
Borgarfjordsgatan, 13 - Box 1094 
Tel (46-8) 7939220 

Telex 12078 THSWS 

Telefax (46-8) 7504950 


SWITZERLAND 


1218 GRAND-SACONNEX (GENEVA) 
Chemin Francois-Lehmann, 18/A 

Tel (41-22) 7986462 

Telex 415493 STM CH 

Telefax (41-22) 7984869 


UNITED KINGDOM and EIRE 


MARLOW, BUCKS 
Planar House, Parkway 
Globe Park 

Tel (44-628) 890800 
Telex 847458 

Telefax (44-628) 890391 


AMERICAS 


BRAZIL 


05413 SAO PAULO 

R Henrique Schaumann 286-CJ33 
Tel (55-11) 883-5455 

Telex (391)11-37988 “UMBR BR” 
Telefax (55-11) 282-2367 


CANADA 


NEPEAN ONTARIO K2H 9C4 
301 Moodie Drive 

Suite 307 

Tel (613) 829-9944 


U.S.A. 


NORTH & SOUTH AMERICAN 
MARKETING HEADQUARTERS 
1000 East Bell Road 

Phoenix, AZ 85022 

(1-602) 867-6100 


SALES COVERAGE BY STATE 


ALABAMA 
Huntsville - (205) 533-5995 


ARIZONA 
Phoenix - (602) 867-6217 


CALIFORNIA 
Santa Ana - (714) 957-6018 
San Jose - (408) 452-8585 


COLORADO 
Boulder (303) 449-9000 


ILLINOIS 
Schaumburg - (708) 517-1890 


INDIANA 
Kokomo - (817) 455-3500 


MASSACHUSETTS 
Lincoln - (617) 259-0300 


MICHIGAN 
Livonia - (313) 953-1700 


NEW JERSEY 
Voorhees - (609) 772-6222 


NEW YORK 
Poughkeepsie - (914) 454-8813 


NORTH CAROLINA 
Raleigh - (919) 787-6555 


TEXAS 
Carrollton - (214) 466-8844 


FOR RF AND MICROWAVE 
POWER TRANSISTORS CON- 
TACT 


THE FOLLOWING REGIONAL 
OFFICE INTHE US.A 


PENNSYLVANIA 
Montgomeryville - (215) 361-6400 


ASIA / PACIFIC 


AUSTRALIA 


NSW 2220 HURTSVILLE 
Suite 3, Level 7, Otis House 
43 Bridge Street 

Tel (61-2) 5803811 

Telefax (61-2) 5806440 


HONG KONG 


WANCHAI 

22nd Floor - Hopewell centre 
183 Queen's Road East 

Tel (852) 8615788 

Telex 60955 ESGIES HX 
Telefax (852) 8656589 


INDIA 


NEW DELHI 110001 
LiasonOffice 

62, Upper Ground Floor 
World Trade Centre 
Barakhamba Lane 

Tel (91-11) 6424603 
Telex 031-66816 STMI IN 
Telefax (91-11) 6424615 


MALAYSIA 


SELANGOR, PETALING JAYA 46200 


Unit BM-10 

PJ Industrial Park 
Jalan Kemajuan 12/18 
Tel (03) 758 1189 
Telefax (03) 758 1179 


PULAU PINANG 70400 

4th Floor - Suite 4-03 

Bangunan FOP-123D Jalan Anson 
Tel (04) 379735 

Telefax (04) 379816 


KOREA 


SEOUL 121 

8th floor Shinwon Building 
823-14, Yuksam-Dong 
Kang-Nam-Gu 

Tel (82-2) 553-0399 

Telex SGSKOR K29998 
Telefax (82-2) 552-1051 


SINGAPORE 


SINGAPORE 2056 

28 Ang Mo Kio - Industrial Park 2 
Tel (65) 4821411 

Telex RS 55201 ESGIES 

Telefax (65) 4820240 


TAIWAN 


TAIPEI 
12th Floor 


325, Section 1 Tun Hua South Road 


Tel (886-2) 755-4111 


Telex 10310 ESGIE TW 
Talafay (RRAR-9\ TAE_ANNR 


SALES OFFICES 


JAPAN 


TOKYO 108 

Nisseki - Takanawa Bid 4F 
2-18-10 Takanawa 
Minato-Ku 

Tel (81-3) 3280-4121 
Telefax (81-3) 3280-4131 


Information furnished is believed to be accurate and reliable However, SGS-THOMSON Microelectronics assumes no responsibility for the 
consequences of use of such information nor for any infringement of patents or other rights of third parties which may result from its use. No 
license is granted by implication or otherwise under any patent or patent rights of SGS-THOMSON Microelectronics. Specification mentioned 
in this publication are subject to change without notice. This publication supersedes and replaces all information previously supplied. 
SGS-THOMSON Microelectronics products are not authorized for use as critical components tn life support devices or systems without express 
written approval of SGS-THOMSON Microelectronics 


© 1993 SGS-THOMSON Microelectronics — Printed tn Italy — All Rights Reserved 
SGS-THOMSON Microelectronics GROUP OF COMPANIES 


Australia - Brazil - France - Germany - Hong Kong - Italy - Japan - Korea - Malaysia - Malta - Morocco - The Netherlands - 
Singapore - Spain - Sweden - Switzerland - Taiwan - United Kingdom - U.S A. 
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